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An Acknowledgment of former 


Kindneſſes this Treatiſe is Humbly 


DEDICATED: 


READER. 
Courteous Reader, 


| Preſent to thy View and Conſodera- 
tion a Treatiſe, the bulk only con- 
fodered narrow and ſcanty, but if 
the extent and choiceneſs of the matter 

* therein contain'd and handled be ſeri 
therein contain d and haniled be ſeriouſ- 
\ by weighd , large and volumindus e- 
wm» nongh, 


The Preface to the Reader. 


nough. Would the room allotted for this 
Preamble permit it I might eaſoly extend | 
my. diſcourſe to a tedious. length, and | 
almoſt tire the Peruſer thereof ; I could | 
fetch its Pedigree from the days of the | 
Patriarch Abraham , I could alſo af- | 
firm that Moſes himſelf amongſt other * 
bis accompliſhments attained at the F- 
oyptian Court was eminently skill'd | 
therein : I could goon and tellthe Rea- 
der, that the Ptolome's who for ſeveral | 
years ſwayed the Scepter of that King- | 
dom were great Favourers and Encou- | 
rapers of that ſort of Learning,of which | 
thoſe many and excellent V olumns flow'd | 
in the Alexandrian Library, bad not | 
the Flames deſtroyed them, would | 
bave been. a ſufficient proof : T could | 
alſo mention divers Potentates and | 
great Men of later Ages, who were | 
either | 
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The Preface to the Reader. 
Fruſta's of Elliptick Cones are the 
ſame, and are I reble of the Divi- 


| ſors tor Cylinders. The Divilors 
| for Conoidsand Fruſta's of Conoids, 


E whether Parabolick Conoids and 


a . 4 a *% of LY 
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for Cylinders, 


* their Fruſta's, or Conoids having 


+ Elliptical Baſes and their Fruſta's, are 


the ſlame,and are Double of the Divi- 


| ſors for Cylinders. 'The Divilors for 


| Globes and Spheroids are the ſame, 


and are 15 of the Diviſors for Cy- 


| linders. The Divilors for Fruſta's of 


Globes are Sextuple of the _ 110rs 


T bus much we thought meet to ac- 
quaint thee with Gentle Reader. What 
we have to ſay beſrdes, is, that the Re- 
viſors overſroÞts crave thy Excuſe ard 


Parden: It ſares with Book: OS WILD 
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The Preface to the Reader. 
Men, falſe Prints ever accompany the} 
former, and frailty the latter. Not-| 
withſtanding thus much we may reaſon- | 
ably hope for, that if the Readers Diſ. 
cretion and Sagacity help him to diſcry 

a T ypographical miſtake,at the ſame time 

bis Candor and good nature will prompt 

bim with his Pen to amend the ſame 

So leaving the Reader to the peruſal of | 
the T reatiſe before him, which 1 hope 
will in ſome Meaſure anſwer his Ex- 
peftation, I am and will be to the ut-| 
moſt of my Ability a hearty Friend to 
the Publick Weal. | 
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DECIMAL 
Arithmetick. 


HE Fractions in this Arithmetick encreaſe by 

Tens towards an Unit, as do the whole Num- 

bers in Vulgar Arithmetick from an Unit : For 

an Unit or (1. )is divided into Ten equal parts 

call'd Primes or 'Tenths, every Prime is ſub-divided into 
ten equal parts call'd Seconds or hundredth parts; and eve- 
ry Second into ten 'I hirds or Thouſandth parts,&c. The de- 
nominators therefore of all Decimal Fractions will be 10, 


100, 1000, 10000, Cc. Theſe: Denoaminatorsare rarely 
expreſſed, bur underſtood. 


Oo — 


'The whole Numbers are ſeparated from the Decimals 


uſually by a Comma, as 75,36. to be Read 75 whole 
Numbers, 3 primes, 6 ſeconds, or 36 hundredth parts. 


Addition and SubtraGion, 


E'T whole Numbers under whole Numbers, primes 
under primes, ſeconds under ſeconds, thirds under 


thirds, &c. Then Add or Subtract as if all were whols 
Numbers. 


B 
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Decimal Solhnerich. 


Examples of Addition, 


Add6.5 | 98.37 | 62.589 | 7.04 | 0.0087 | into r ſum. 


Th | 
98.37 | 
62.589 

7-04 

0.0007 


WP —— — 


Sum 174-4997 


Examples of Subtrattion. 
From 8:97. Take 3.4. 


8.97 
3.4 __ 


—_ —e_—_—  ——— — ——C_C——e—_——_—_— —_— 


Reſts 5.57 


B— R_-_———— —  —C 


From 25.3. Take 2.87. 


Reſts 22.4.3 
Corr 


Decimal Arithmetick, 


Multiplication of Decimals. 


Ulciply Integers and Decimals together as if all 

were Integers; and cut off as many places from 

the product towards your Right hand for Decimals, as is 

the Number of Decimal places in both Mulciplicand and 
Multiplier. 


Examples of Aultiplication. 


ch, F mech. f 
A Back or Tun, Length 81.3. Breadth 34.7. I would 
know the Area in Inches ? 
Multiply the length by the breadth, gives the Area of 
any Oblong or 1quare. | 


inch, 


Area 2821.11 


— —— Gy eee 


A Triangle whole Baſe is 97.6. ' Perpendicular 54.5. 1 
would know the Area ? 


Multiply the Bale by the perpendicular and the half of 
the product will be the Area of any Triangle. 


P 2 97.6 


Decimal Arithmetick. 


97.6 
54-5 


Mi 


4.880 
3904 
4850 


$319.20 


Area 2659.60 
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If you have a Back conſiſting of many Triangles, (after 
you have drawn Diagonal lines from Angle to Angle, and 
Obſerved, that the "Triangles are leſs by two, and the 
Diagonals leſs by three, then the Number of ſides in the 
Perimeter of the Figure ) the ſum of all the Triangles will 
be the Area of the {aid Back. 


If the Diameter of a Circle be (1). we take the Circum- 


ference to be 3.14159. 
Multiply half the Circumference by half the Diameter, 


produceth the Area of any Circle, 


1.570795 half the Circumference, 
©.5 half the Diameter. 
7853975 Area of the Circle, 


Inn > —  ———— 


Now if the Square of any Circles Diameter be Multi; 
plied by .7853975 we have the Area, 


A Circle whoſe Diameter is 34 inches, 7 primes. I would 
know the Area ? 


34-7 
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Decimal Arichmetick. P; 


34+7 
347 
2429 
1388 
L041 


'h "no ++ 1 
* & -® - 


1204.09 Square of the Diameter. 
78 54 


4.81636 
602045 
963272 
84.2863 


AAA Or "eee 


945692286 Area of the Circle. 


—_— 


An Ellipſis whoſe Tranſverſe or longeft Diameter is 81 
Inches, 7 primes ; conjugate or ſhorteſt Diameter is 41 
inches, 3 primes. I would know the Area ? 

Multiply the Rectangle or product of the Diameters, 
by .7853975, and you have the Area of any Elliplis, 


81.7 
41.3_ 
2451 
817 
3268 
3374-21 
We .,_, Ji 
1 349684. 
1687105 
2699368 
__. 2361947 
26510104534 Area of the Ellipſis, 
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6 Decimal Arichinecidh: 


A Circle whoſe Diameter is 67 inches, 4 primes, 1 
would know the Circumference ? 


Multiply 3.14159 by the Diameter of a Circle, and you 
have the Circumference of the ſaid Circle. 


1256636 
2199113 
1884954 


Os gy oO O—— 


211!743166 is the Circumfer. 


A Circle whoſe Circumference is 1 37 inches, 5 primes, Þ 
I would know the Diameter ? 


Multiply 0.3183 by the Circumference of a Circle, and 
you have the Diameter. . 


© — < 
—=e 


0.3133 
137-5 


ISLAS 
22281 
9549 
3183 
Diameter 43|76625 
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Decimal Arithmetick. 


Drviſzon of Decimals. 


Ivide Integers and Decimals together as if all were 
Integers : Then to know of what Name the firſt 
figurein the Quotient will be ; Obſerve in what place of - 
the dividend the Units-place in the diviſor will be found : 
| of the ſame Name will be the firſt figure in the Quotient, 
E whether whole Number or Decimal. 


> 


© Divide(1.) by 282 the inches in a Beer or Ale Gallon. 


282) 1.060 (.003546 Decimal Multiplicator for 


1540 Cubes or Parallelepipedons 
1300 in Beer Gallons, 
1729 | 
28 


Divide 1 by 231 the inches in a Wine gallon. 
231) 1.000 (.004329 Decimal Multiplicator for 


760 Cubes or Parallelepipedons 
670 in Wine gallons. 
280 
OOI 


I — 


| Divide 282 the inches ina Beer gallon, by .7854 the 
+ Areaofa Circle wichin when the Area of the Square with- 
out 15( 1.) 


7854) 28200 (359. Diviſor for Cylinders in Peer 
456380 gallons, 
F 711CO 


1 ay — 


414 


Decimal Achmed, 


Divide 231 the inches in a Wine gallon, by . 7854. 


7854) 23100 (294. Diviſor for Cylinders in Wine 
73920 gallons. G 
32340 


924 


Divide (1) by 359 the Beer Diviſor of Cylinders. 


359) 1.000 (.002785 . Decimal Multiplicator for Cy-/ 
2820 linders in Beer gallon. 
3070 
1980 


185 


Divide (1. by 294 the Wine Diviſor for Cylinders, 


294.) 1,009 (0,003401 Decimal Multiplicator for | 
1180 Cylinders in Wine gall. | 


| 
4 
W—_— | 
, 


Divide (1.) by 3.14159. 


3-14159) 1-000000 (.3183, A Multiplicator to find 


515230 the Diameter by hav! 
26107IO - ing the Circumtfer. 
974300 
31903 
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Figure 2, 


Decimal Arithmetick. 9 


To find the Area of the Segment of a Circle 
(ABCD) ; by having the Diameter (BG,) 
and (BD) the Verſed Sme given. 


Figure 1. 


Et (BG) be 314, (BD) 82, I would know the Seg- 
ment (ABCD. ) 
From the Centre (O) draw (OA), OC) : the half of 
(BG ) will be (AO), BO,) or (CO ;) the Radius or Se- 
mi-Diameter. 


| From the Radius ſubtract (BD), the remainder will 
| be (DO. ) 


31.4 diameter (BG). 


half is 157 Radius or (OC.) 
Take(BD) B82 


Reits (DO) T5 


To the Sine of YO.O0D ———— === cn —_—_— 7 0,QJ0000 
Add the Logarithm of ( DO) - 7';. ——— —— 1.87506 
Sum 11.87506 


| Take the Log. of (OC ) the Radius of Circle 2.19599 


| 1). 

| Reſt Sine Comp. of Angle(BOC) 61 .25 9.67916 

| D. D. 

0 Which doubled gives Angle (AOC) 122.56 or 122.93, 


The 


C 


10 Decmal Arithmerick. 

The Area of the whole Circle as in Multiplication of 
Decimals will be 77437, which Multiplied by the Angle 
(AOC) 122.93, the Product is 9519330, this laſt divi- 
ded always by 360 Degrees, the Quotient is 26442.5 the 
Area of the Sector (AOCB) : From (BG) 314, ſubtract 
(BD) 82,the Remainder is ( DG) 232 ; which multiply by 
(BD) 82, Produceth 19024, whole {quare Root is (AD) 
or (DC) 137.9; Which multiplied by (DO) 75 produ- 
ceth the Area of "Triangle (AOC) 10342.5, Which ſub- 


tracted from the Area of Sector (AOCB) 26442.5, leaves 
the Area of Segment (ADCB) 16100. 


> ——— — - ww ——— > 


T be Rule of T bree. 


Ulriply your ſecond and third Numbers together 
as in Multiplication of Decimals; divide the pro- 


duct by your firſt Number, as in Diviſion of Decimals ; and | 


the Quorient Anſwers. 


Ex ari1ple fo F 12. 2. 


Suppoſe an Ellipſe whole I ranfverſe diameter (RS) is 
78.3, and Conjugate diameter (BG) 31.4. Now if a Line 
(XY) be drawn parallel to the Tranſverſe diameter (RS ), 
and (BD) the verſed Sine of Ellipſis Segment 8 2. be 
Siven , I would know the Area of Ellipſis Segment 
(BXDY ) ? 

Let a Circle (BAGC) be inſcribed in the Ellipiis ; then 
twill be as (BG) Conjugate diameter of the Ellipfis ), To 
(RS) (Tranfverſe diameter of the tame ): So 1s Area of 
Circles ſegment (BADC), to Area of Ellipſis ſegment 
'(BXDY). 

By 
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Decimal Arithmetick. C1 


By the preceding, the Area of Circles ſegment will be 


161 inches. | 
Inch. Inch. Inch, 


As 31,4, t078.3; 1o 161.0 Area of Circles ſegment, 


IG1.0 
70.3 
4830 
12880 
11270 


ed 


31.4) 12606,30 (401,4 Area of Ellipſis ſegment; 
©0463 | 
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Figure J. 


To find the Area of an Ellipſis Segment cut Parallel 
to the Conjugate Diameter. 


Admit BG the Tranſverſe diameter of an Ellipfis be 314, 
and (RS) Conjugate diameter 1 21.7 : and if{XY ) be drawn 
parallel to (RS), and (BD) 82 the verſed fine be given; 
I would know the Area of the Ellipſis's ſegment (BXDY )? 


Let a Circle as(BAGC)Circumlcribe the Elliplis(BRGS): 
Then 'twill be as (BG ) to (RS); fois (BADC) (the Cir- 
cles ſegment”), ro (BXDY ) (the Elliplis's ſegment), Seg- 
ment of Circle (BADC) is 16100. 


C 2 AS 


Decimal Arithmetick. 


inch, inch. | 
AsS314, to 121.7 3 ſo 16100 Circles ſegment, 


12 


16100 
(213 


I127 
IG1 
322 
IG1 


3 14) 1 959 370.0 (6240.0 Area of Ellipſis ſegment, 


753 
1257 


——— — ————— —— — —  —— 
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To find the Area of a Parabola. Fig. 4. | 


Multiply (BC) the Axe by (AD) the double Ordinate : 
Then'fay as (3), to (2) ; fo is the faid Rectangle, to the 
Area of Parabola. - 

A Parabola (AD) the double Ordinate is 81.7, (BC) 
the Axe is 94.3, I would know the Area of Parabola | 
(ABDC) * 


9443 
81.7 


66O1 


943 
7544 


AsS3 to2:50770431 
2 


3) 1540862 (5136.20 Area of Parabola, 
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Figure 3. 
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Decimal Arithmetick. L3 


Figure 4. 


To find the Area (AMO) of the Segment of a Para- 
bola cut parallel tothe Axe : By having (AD) 
the double Ordinate below, (BC) the Axe, and 
(AV) the diſtance from the extremity of the Carve. 


Let the Axe (BC) be 94.3, (AD) 81.7, (AM) 31 inch, 
[ would know the Area (AMO) ? 


From (6) times (AD), fubtract (4) times (AM. Mul- 
tiply the remainder by (BC) ; T hen as thrice the {quare of 
(AD), to the laſt product; {oi is the ſquare of (AM) to the 
Area (AMO, ) 


SI.,7 
6 


—— 


From (6) (AD) 490.2 
Take (4) (AM) 124.0 


Bm — @ 


| Reſts 366.2 


94-3 


— nn — 
—— ——= - 


10986 
14648 
32958 


m_--. _ 


Product 34532,66 
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Decimal Arithmetick. 


S1I.7 
S1.7 


$719 
817 
6536 
6674.89 
3 


— 


20024.67 thrice the ſquare of (AD-) 


—— A P—— 


d 3! 
3 L 
31 '4 
93 
AS 20024467 34532.66 961 
3453266 
31079394- 


__—— — __— Yk-— —----- t 


20024.67) 33185886,26 (1657 Area of Segment | 
13161216 of Parabola (AMO,) * 
I 1464142 | 

14518076 


500[807 
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Decimal Arithmetick. 15 


F DEFINITIONS. 


(1.) Cube, is a Solid contain'd under fix equal 
Squares. 

(2.) A Parallelepipedon, is that whoſe oppoſite ſides are 
Parallel and Equal. 

(3.) A Cylinder, is that whoſe Diameters are all Equal, 
and is made by the Rotation of a Rectangled Parallelogram 
about one fide remaining fixed till it end where it began, 

(4.) A Cone, is made by the Rotation of a Right An- 

led Triangle about its perpendicular (remaining fixed) 
till it end where it began, 

(5.) A Square Pyramid, from a Square at Baſe, haſtens 
toa Point or Vertex : Now a Right Line every where ap- 
plied from the Vertex to the limits of the Square at bottom 
will rouch the {uperficies of this Pyramid, 

A Parallelepipedon having a {quare baſe and height infi- 
nitely ſmall, I call a ſquare, 

A Cylinder whoſe height is infinitely ſmall, I call a Circle. 

(6.) A Parabolick Pyramidoid 1s made of an infinite 
Number of ſquares whoſe Areas are in Arithmetick Pro- 
greſhon. 

(7. ) A Parabolick Conoid is made up of an infinite 
Number of Circles, whole Area's are in Arithmetic Pro- 
greſſion, and is made by the Rotation” of a Semi-Parabola 
about its Ax, remaining fix'd till ic end where it began. 

(8.) An Hyperbolick Conoid is made by the Rotation of 
a demi-Hyperbole about its Ax remaining fixed till it end 
where it began. 

(9) A Globe is made by the Rotation of a Semi-circle 
about its Ax remaining fixed till it end where it began. 


(10,) A Spheroid is made by the Rotation of a Semi- 


Ellipſe about its Ax, remaining fixed till it end where it 


began, 
(11.9 It 


16 Decimal Arithmetick. 


(11, ) If the ſquare Pyramid in definition 5th, be cut of 
by a plain parallel to the Baſe, it makes the Fruſtum of 
{quare Pyramid. | 

(12.) If the Parabolick Pyramidoid in definition 6th. is 
cut off by a Plain Parallel to the Baſe, that below is the 
Fruſtum of a Parabolic Pyramidoid, . 

(13,) If a Cone in definition 4th. is cut off by a plain 
parallel to the Baſe, what remains below is the Fruſtum Þ 
of a Cone. ; 

(14.) If a Parabolick Conoid in definition 7th. be cut of Þ 
by a plain parallel to the Baſe, that.which remains below is 
the Fruſtum of a Parabolick Conoid, | 

(15.) If a Globe in definition gth. be any wiſe cut # 
off,and the plain be a Circle, the leaſt part I call the Fruſtum | 
of a Globe. 1 

(16.) AnElliptick Cone from-an Ellipſis at Baſe haſtensF 
to the Top and a Right Line every where applyed from 
the Vertex to the Curve of the Ellipſe below will touctÞ 
the Surface of the Elliptic Cone : And the Fruſtum is ma&F 
by a Section cut Parallel tothe Bale. q 

(17.) If a Spheroid in definition 1oth, be cut off byF 
two plains Perpendiculars to the Ax, and equi-diſtant from 
thePoles,the middle remainder is call'd the Middle Fruſtun 
of a Spheroid, and repreſents a Cask, : 

(18) If a Parabola is turned about its double ordinatef 
remaining fixed till it end where it began, the ſolid is cal-Þ 
led a Parabolick Spindle. If this be cur off by two plain 
perpendicular to this Ax and equi-diftant from the pole 
the Middle Fruſtum repreſents a Cask, | 
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1 GAUGING. 
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tum | Problem I. 
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To find the Content of a Cube or Dye. 


tun 
* Ulriply the ſide of the Cube by its ſelf and multiply 
1atef the Product again by the fide of the Cube. Then, 
cal- 
AlN 
les 282 } (Beer þ Peer t 
Divide by Inch.in a Sall,for 4 Gall. 
231 ( (WW ine) ! Wine) 
| O KR, 
_ (40035461 Beer [ 
| Multiply by for Gallons, 
004329 Wine, 


| D Exams 


Gauging. 
Example. 


A Cube each fide 1s 78 inches. I would know the Solid F 


Content in Beer and Wane gallons ? 


282) 474552 (1682 Beer gallons. 
1925 
2335 
792 


228 


474552 Content in Cubick inches. 


474552 
'603546 
2847312 
1898208 
2372760 
1423656 


— __ — -— 


Beer gallons 16921761392 


g—_—  —— ___. ——— 
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Gauging. 


231) 474552 (2054 Wane gallons. 
I255 


| 474552 
"004329 
4.270968 
949104 
1423656 
1 898208 


AR— 


Wine gallons 20541335608 


_— ____ 


—______G_ oo. .UÞwÞ wu R.——————__CCcww——_GGw_AAW on Aenean 
Problem 2. 


To find the (Content of Puri, 'S- eprpedon Ye ere eſerting 


4 common F ir- *N. x, 


Multiply the Length by the Breadth, and that product 
Multiply by the Depth Then 


(252) (Beer A 
Divide by 4 > for , 
(23 1) ( 'W ne 
== = 


allons 


\ $.0035461) Beer / 
Multiply by, > for { gallons. 
(004329 5 | 


Wine 


E xame 


__ -——— 


1 14582 
.003546 
687492 
4.58325 


$72910 


3437465 


——— 


— 


291} 114582 (496 Wane gallons. 


Beer gallons 4061307772 


2218 
1392 
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Gauging. 


Examples. 
inch, E 
Length 113)I would know the Con- F * 
A Parallelepipedon qBreadth 78> tent in Beer and Wine | 
Depth 13) gallons. F 
113 
78 
904. 
791 
8814. 
N } 
13 
26442 282 ) 114582 (406 Beer gallons, | 
8014 1782 | 
114582 Content in inch, 50 | 


"Rn 


(ABCD) is a Cylinder and belongs to Prob. 3. the Altitude 
is (EF) and Diameter is (AB) or (DC. ) 


R 


Gauging. 


114582 
004.329 


1031238 
229164. 


343746 
4.58328 


; Wine gallons 4961025478 
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Problem 3}. 


To find the Content of a Cylinder repreſenting the 
Rolling Stone of a Garden, 


Square the Diameter (or multiply it by it felf,) multi- 
ply the Product by the Height. Then 


; 35 90 Beer ) 
Divide by for ( gallons. 
t 2.94. Wine) 
ſ 
O R, 


.002785 Beer [ 
Multiply by for gallons, 
.0034 Wine) 


Exam- 


Gauging. 


Example. 


A Cylinder whoſe Diameter is 76 inches and Depth | 
51 inches, I would know the Content in Beer and Wine | 
Gallons ? | 


359) 294576 ( 820 Beer gallons. 
T37 


2062032 
589152 


— C— ſl —_— 


Wine gallons 8201394160 


— — 
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(AOB ) is a whole Cone and belongs to Problem 4. 
(ABCD) is the Fruſtumof a Cone, and belongs to Prob. 1 3. 
(O) is the Vertex,(OP) 1s the Axe or Altitude.(AB)Diam, 


WW; ny, Id 


Gauging. 


294. ) 294576 (1001 Wine gallons, 
00576 | 


_ 


282 


ur re 


294576 —_ 
.0034- 


1178304. 
883728 


Wine gallon. 100115584 


I rr—— _ _— —— 


Problem 4. 
To find the Content of a Cone. 


_ the Diameter and Multiply the Product by the 
Height, 'Ihen 


1077 Beer 
Divide by for gallons. 
882 Wine 


O R, 


(000928 Beer þ 
Multiply by for © gallons. 
}.oo 1133 Wine) 


PRI ms no p 


ws. 6 Las 
; . 
% 


: Ja. 


LINMI 


2 4 Gauging. 


Example. 


A Cone whoſe Diameter is 84 inches, and Height 11 
inches, I would knayy the Content in Beer 'and Wirkk 
gallons ? ; 


1077) 783216 (727 Beer gallons, 
2931 
7776 


2 Em ———_—_— —- 


237 


———— 


783216 | 
.000928 : 


6265728 
15664.32 F 
7048944 


Eeer gallons 7261824445 


FTIPOns, w_ket tab + 4. 
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* Rt Yom 


PO the Al- 
titude of the ,0 
Pyramid. 
O the Vertex 1154% 
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B 


ABCDO isa whole {quare Pyramid and belongs to Prob. g. 


ABCDIHGF is the Fruſtum of a Pyramid and belongs tg 
Problem 1 1. 


WT mug” ery penrRre,s > hf 


ou urn ramrruy 
. =- 


- a = 
- 4” 


Gauging. 


882) 783216 (888 Wane gallons. 
7761 
7056 


O 


783216 
.001133 
234.9640 
2349648 
703216 
783216 


hr _—_—_—_—  —— 


Wine gallons, 887 1383728 


Bm rn ill 


Problem <«. 


{s find the Content of 4 Square 7 jramid, 


Square the ſide,and Multiply the Product by the Height, 
Then, 


3 Beer ( 


Divide boy? for gallons, 
(693 wi ine ) 


26 Gauging. 


Example, | 


A Square Pyramid, the Side 1s 86 inches, and Height | 
142 inches, I would know the Content in Beer and Wine | 
Sallons ? 


86 
86 


516 
688 


7396 
I 42 


I 4792 
29584 E \ 
7396 | | 


846) 1050232 (1241 Beer gallons. Xx 
204.2 


1050232 
. 001182 
2100464. 
8401 856 
1050232 
1050232 


Beer gallons 12411374224 


Gauging. 


693 (1050232 (1515 Wane gallons. 
SI 3572 

git 1073 

ine 3802 


33/ 


mm, 


[OYO2Z2 
* 001443 


3150696 
4.200928 
4.200928 
1050232 
| Wine gallons. 15151484776 


| I — — — 


Problem 6. 
[s find the Content of a Parabolick Pyramiaoid. 


Multiply the ſide of the _ at bottom by it ſelf, 
Multiply that Product by the Height. Then, 


64) (B 
IMvide by $5%4( for \ "y þ 


gallons. 
( 46 2) } WW ine 


0 R, 
(.001773) Beer ) 
Multiply by ) \ for ) ( 5allons, 


( 02164) ( Wine) 
E 2 


E xame 


28 Gauging. 


Example. 


A Parabolick Pyramidoid fide of the Square at bottom 
15 78 inches, height is 656 inches, I would know the Solid 
Content in Beer and Wine gallons. 


$64) 401544 (711 Beer gallons. 
074. 


& 


401544 
» COL 73 | 
I204032 

2810808 

2810808 | 

401544 | 

"= a | 

Beer gallons. 7111937512 | 


COR ant nen— iy, endl oat on, <a 


\ 


(ABC) 1s a Parabolick Conoid and belongs to Problem 7. 
(ACED) is the Lower Fruſtum of a Parabolick Conoid aid 
belongs to Problem 14. 


Wine gallons. 


—__—— —— - —c —— ww y_—_ 


To find the Content of a * Parabolick Conoid. 


Square the Diameter, multiply the Product by the 
Then, 


Height, 


Multiply 


Gauging. 


462) 401544 (869 Wine gallons. 


3194. 
422.4 


66 


401544 
* OO2164 


1606176 
2409264. 


_ 401544 
803088 


W—_—_—_— ——— - w— 


8601941216 


i 


Problem 7. 


SF os 


19 ) 
Divide b 3 \. for 


) 


W550 | 
(588) ; 


O R, 


Mi 13925 Beer oF 
by for ( gallons, 


S 
oe 


ZO Gauging. 


Example. 


A Parabolick Conoid, Diameter 1s 67 inches, and Height 
95 inches, I would know the Content in Beer and Wine 


gallons ? 


718) 426455 (593 Beer gallons. 
6745 
2835 


| — 


601 


426455 

- OO1 392 

852910 
3338095 
1279365 
420455 


———————_—_—_  _— — 


Beer gallons. $931625360 


I e__ — 


Gauging. 31 


588) 426455 (725 Wine gallons. 


Wane gallons, 72419735 


_—— 


C——__—_—— F-———  —— > lE_]IMAEIIC—_—_ oo o4 W————__ 


Problem 8. 
To find the Content of an Hyperbolick, Conoid. 


Square the Diameter, multiply the Product by the 
Height. Then, 


862 Beer 
Divide by for gallons. 
706 Wane 


03? | 
(0011601 Beer þ 
Multiply by for gallons 
0014164. Wine, 


F 44am- 


32 Gauging. 


Example. | 1 


An Hyperbolick Conoid Diameter is 81 inches, Heigh 
is 76 inches, I would know the Content in Beer and Wim 
gallons ? , 


81 


862) 498636 (578 Beer pallons 
6763 
7296 


*x__—_O_—_—_ RR———C——— 


4.00 


——_— 


— -— 


499636 
,0O1I 160 


ow W——  — 


29915160 


Peer gallons. 5781417760 


a -- —_— ——__ - 4 


Gauging. 


706) 498636 (706 Wine gallons, 
04.436 


1ght apuonaaiagny 


Vine 7 200 


= 4.98636 
. 001416 


2991816 
498636 
1994544 
4.99636 
Wine gallons -T7061068576 


— — 


———— 


ras — _— _— 


Problem 9g. 
To find the Content of a Globe. 
Cube the Globes Diameter (or Multiply the Diameter 
; of the Globe by it telf, and che Product again Multiply by 
the Globes Diameter ) 1 hen, 


538) . CBeer / 


"oo Gallons, 
(441) { Wine) 


({.<o1359 / 


Beer 
M uitiply by vie ( CCl / 


"if (i }.002267 ( Wine) 


þ 


Gallons. 


34 


A Globe whoſe Diameter is 61.7. 


Gauging. 


Example. 


inch. 
I would know the 


Content in Beer and Wine gallons ? 


Beer gallons 


U————  —______ —_—_—___—_—_—__——— 


2284134 


a— A —_—Y 


39) 23488511 13 (436 Beer gallons, 
1965 
3545 


234.885 
'O001859 
2113965 
1174425 
1 879080 
234885 


——— — 


4361651215 


| Gauging. 


441) 234885 (532 Wane gallons. 
| 1438 
% 155 


—  -—— 


273 


234885 
"002267 4 


— 


1644195 

1409310 

4 469770 
469770 


Wine gallons 5321484295 


ny ——C————— oo—_ ——— CCC I—_—_—_ — — — 
L Problem 10. 


To find the Content of a whole Spheroid. 


Multiply the Square of the Conjugate (or ſhorteſt Dia- 
meter by the Tranſverſe (or longeſt Diameter.) Then, 


538 Beer 
Divide by for gallons. 
441 Wine 


OR, 


c .001859 Beer 
Multiply by: for  ggallons, 
}.002267 Wine 


1\f FI Exam 


36 Gauging. 
Example. 


inch, 
A Spheroids Conjugate Diameter is 41.3, Tranſverſe 
Diameter 7#,9. I would know the Content in Beer and 
Wine gallons. 


41-3 
41-3 
1239 
413 
1652 
1705.69 
71-9 


—_ 


A—— . 


1535121 
I70569 
I 193983 


539) 1226391111 (227 Beer gallons. 
1503 
4279 


513 


I103751 
613195 
98SI1T12 
122639 


Peer gallons 227]9859g01 


rle 
ind 


Gauging. 


441) 122639 (278 Wine gallons. 
3443 
3569 


i _ 


4.1 


122639 
002267 


858473 
735934 
245278 
245278 


COS 


Wine gallons 278022613 


P—— Cs 


——O——_—_— — Doe —__—_——— 


> — — = rmmm__—  ww— ——_— 


Problem 1 x. 


To find the Content of the Fruſtum of a Square *Py- 
ramid cut Parallel to the "Baſe. 


To the Treble Product of the Sides, add the Square of 


_ their Difference, Multiply the ſum by the Depth. Then, 


, 346 / Beer ! 
Divide by for ; gallons. 
693 , Wine) 


O R, 


.COI 182 Beer 
Multiply by for C (gall 
ine 


LC 


.001 443 : 
XA AHI 


3g Gauging, 
Example. | 


The Fruſtum of a | Square Pyramid ; 


Inch, 


I the greateſt Side 


61.2, the leaſt Side wy 6, the Depth 48. 7. I would know 


the Content in Beer and Wine Gallons ? 


G1I.2 
.6 
Fl.6 = 
3672 F- 
G12 * 4x 
3060 2 
— a 2,16 
3157.92 — 
3 
9473-76 
92.16 
9565.92 346 ) 465860 o Bee 
in 
92 ry (55 gallons, 
—— — — 
6696144. 560 
7652736 wm 
3826368 
ol. 
ts Ws perm -_——_—_ 
465860 
. OOI 182 
931720 
3726880 
465860 
465860 


Leer gallons, 5501646 520 


Gauging. 


693) 465860 (672 Wane gallons. 
5006 
1550 


164. 


465860 
$ 001443 


— wv——o—w 


1397580 
1863440 
1863440 
465860 


Wine gall. 6721235980 


— —  ——_—___—r——— J__— a—_ ——— _" oowoo___—_ 


Problem 12. 


To find the Content of the Fruſium of a Parabolick 
Pyramidoid, cut "Parallel to the | Baſe. 


To the Square of the greateſt Side add the Square of 
the leaſt Side, Multiply the ſum by the Depth. Then, 


( 564. Beer ) 
Divide by for ( gallons. 
{ 462 Wine) 


O R, 


| (-901773 Beer ' 
Multiply by ) = for ) _ 
002104 


C Wine 


E xam- 


40 Gauging. 


Example. 


The Fruſtum of a Parabolick Pyramidoid ; the greateſ 
Side-is 61.2, The leaſt Side 51,6, Depth 48.6, I woull 
know the Content in Beer and Wine gallons ? 


G1.2 $1.6 
G1 oy Fl.6 
I 224 3096 
3672 2580 
3745+44 2662.56 
2662.56 —_ 
6408.00 C64 
45.6 564.)311428(552 Beer gall 
hs 2.942 
38448 1228 
$1264 
25632 I 00 
311428.8 
3114.25 
C0O01773 
934284. 
2179990 
2179990 
3114.28 
Beer gallons 5521161844. 


telt 
uld 


Gauging. 


462) 31 1428 (674 Wine gallons. 
34.22 
1 888 


040 


31 1420 
.002164 


1245712 
1 868568 
311425 
622856 


Wine gallons 67319301 92 


— _— _— ——— 


_ 
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Problem 13. 
To find the Contert of the Fruſiunt of a Core. 


To the Treple Product of the Diameters,add the Square 
of their Difference, multiply the ſum by the Depth. t hen, 


( Leer , 


Divide by > for + Sallons. 


1077 
} 882zy (Wine) 


(-200920 


(Eeer » 


( 
{ Wine) 


.Multiply by for 


( 
Mz 
: eUlONs 
( -OOITZZ 


E xam- 


Al Gauging. 


Example. 


A Fruſtum of a Cone ; the greateſt Diameter is 79.3, 
the leaſt Diameter is 68.5, Depth 49.7, I would know the 
Content in Beer and Wine gallons ? 


79-3 79-3 
68.5 68.5 
3965 108 
6344. 1085 
4758 
— 864. 
543205 1080 
3 
- — I 16.64 
16296.15 cnn bs 
I 16,64. 
ay (gall, 
16412,79 1077 (815715 (757 Beer 
49.7 G181 
- 2c Fanao—_s 7965 
11458953 — 
I4771511 4.26 
65065116 — 
815715,663 
815715 
. 000928 d 
6525720 
1031430 
1341435 
Peer gallons 7561983520 


S02 ) 


Gauging. 


882) 815715 (924 Wine gallons. 
21 OI 
. 4275 


-', 


147 


— 


815715 

* OOI 133 
2447145 
2447145 
815715 

815715 


—S4 


- - -— — . —— OA_—_——— 


Wine gallons, 9241205095 


_—E 1 
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Problem 114. 


To find the Content of the Fr - 584 of a *Parabolick 


Coroid, Cit PP urailel to th: Zaſe. 


en 
Multiply the Sum of the Squares of 'Top and Bottom 
Diameters by the Depth. Then, 


(718) (Beer ? 


'© 2 E x a1M- 


Divide b > for < llons. 
vide by wk or YWine(®* ons 
O &, 
F PE 
Multiply GT + a gallons. 
) : 0.00 17 { Wine\* 


44 Gauging. 


Example. 
A Fruſtum of a Parabolicl Conoid ; the greateſt Dia- 
 Iih, ; Inch. Ich. 
meter 15 79.3, the leaſt Diameter 68.5, Depth 49.7, | 
would know the Content in Beer and Wine gallons ? 
79.3 68.5 
79-3 68.5 
EE AT ee ee eee neon 
> 2579 3425 
#13 / 54.90 
3551 4110 
6258.49 4692.2 
4692 25 TEATIND WI 
I 0990.74. TOR 
49.7 71D) 545742 (760 Beer gall 
—_.. $574 
76965 =. . 
9582666 O62 
4392296 —— 
545 742.778 
Es ee er ere etrets nm need oe oe ann 
545742 
+ 001392 
1091 4.4 
4-911678 
1037226 
545742 
Peer gallons. 7591572864 
oe AL SINN PECEEZINT 


Gauging. 


588) $46239 (928 Wane gallons. 


Wine gallons. 9281606 3 


Problem 15. 
/ 
To find the Content of the Fruſtum of a (lobe. 
To the Treple Square of Fruſtums Diameter add 


4 times the Square of irs Height, this multiply by the 
Height. Then, 


2154 ) Beer ) 


Divide by E | for EE C callons, 
(1704. ) (W ine) 
O R, 


(+9004 464 ( ' \eer 7 
Multiply by C for 
(000566 ) {Wine * 


* gallons. 


Gauging. 
E xample. 
Inch. 


71.5 
71-5 


(\ $112.25 
\ 3 


15336.75 
3893.76 


I 


- 


3 


3846102 
1923051 
5769153 


———— 


599991-912 


Inch. 


A Fruſtum of a Globe Diameter is 71.5,the Height 31.2, 
I would know the Content in Beer gallons ? 


B 


(ABC) is an Elliptical 
Cone. (ACDE) is the 
Lower Fruſtum of an 
Elliptical Cone and be- 
longs to Problem 18. 

AC is Tranſv. FI Conju- 

gate diameter of Ellipfis 

below. ED Tranſv.KL is 
conj.diam.of Ellipſ.above. 
BO is the Axe 

of Cone, 
PO the height 
EDCA of Fru- 


Gauging. 
2154) 599991 (278 Beer pallons. 


I6919 
I 8411 


1179 


k» Y99991 
. 000464 
2399964. 
3599946 

2399964 


gg, rm mts ay nn————_— 


| Beer gallons. 2781395824 


Emu o—_— ————  _——— RA———_— 
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Problem 18. 


To find the Content of the Fruſtum of an upright 
| Elliptick Core cut Parallel to the 'Baſe. 


Multiply the Rectangle of the Top Diameters by the 
Rectangle of the Bottom Diameters, and Extract the 
Square Root which add to the ſum of the ſaid ReCtangles, 
multiply the laſt by the Depth. "Then, 


1077 (Beer þ 
| Divide by for gallons. 


$32 ! Wine) 
O R, 
(009920 ( Beer ) 
Multiply by for < ( gallons. 


0 cor 133 ( ( Wine 


E XA HI - 


Gauging. | 


Example, 


inch, 
Greateſt diam.at Top—75 JI would knoy 
The Fruſtum. \ Leaſt diameter at Top - 50{ the Content 
of an Ellip- < Greateſt diam.at Bott.—87 > in Beer and 
tick Cone JLeaft diameter at Bott. -58\ Wine gal. 


Depth- _ 47 4 lons. 
97 75 
55 FO 
696 3750 
435 
5046 
3750 
25230 
35322 
15138 


W—_— — 


18922500 


OW 


ent 
ind 
al. 


Gauging. 
24300 
18922 50O (4350 


43365 $5046 
$5 3750 


7936 


741 


—_ = _— a» —- 


— 


617962 
000925 


OTC ODD—_—_—_ .  —_—— 


4342596 
I 235724 
5560750 


—— cu - 


— ——_— 


Peer gallons, $7343 -5936 


Problem I 7. 
To find the Content of a C ah taken for the middle 
Eriſtum of 4 Spheroid, 


To twice the Square of the Bung add once the Square 
of the Head, multiply the Sum by the lengch. Then 


84 7 ("ny 
Divide by Ca gallons. 


) 3823 UWime) 
of of 4 


0.000928 4 BE: 

Mulctply by | < 

@ C1133 ) "tw ine.) | 
Y F xame- 


» gallons, 


Wh — —Q=- 


Bung 


31-7 
31.7 
2219 
317 
951 


1004-89 
1004.89 
590.49 


2340924.3 
1 04010d 


TW. I C9 


120193.313 


Cnmmmoceruaty ws. qu woum - — —o+ 


31.7 
A Cask < Heads —— —24.3 


Length-—-—- 4.9.3 


Gauging. 


E xample. 


| 


p— — _——— —————_—_—Woo—__—; 


Beer gallons. 1151963104 


E would know the Con- 
tent in Beer and Wine 
gallons ? 


24.3 
2443 
729 
972 
4.86 


—_— 


— 


590.49 


3193 (119 Beer gallons 
049 


1 
- 
= 
— 


1025544 
256386 


11533737 


tO u—— —— 


Gauging. 51 


892 ) 128193 (145 Wine gallons. 
3999 
4713 


__ - 


303 


—_—_—_ ——— 


128193 
; 001133 
384579 
384579 
128193 
128193 


— 7 —___—" 


Wine gall. 1451242669 


— x 
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Problem 18. 


To find the Content ef a C ak taken ſer the middle 
HF ruſtunt of a Parabolick Spindle. 


To 8 times the Square of the Buns add 7 times the 
Square of the Head, multiply the tum by the Length. Then, 


(53570 (Beer þ 
Divide by! © for 4 gallons, 
441 23 (W ine) 
O R, 


| (.0001857 Peer 
Mulrtply by ; for 5 "s- 


( +2002267 IWine) 
H 2 E xama 


62 


Bung 
A Cask {Heads 


3T.7 
31.7 


8039.12 
4133.43 


12172.55 
49-3 


OO > —— 


3651765 
I0955295 
4.869020 


600106.715 


— 


24-3 
Lengtn -— -49.3 


Gauging. 
Example. 
_ I would know the Con- 


gallons ? 


tent in Beer and Wine 


24-3 
24-3 


729 


5337 )600106(111 Beer gall, 


6140 
7536 


2149 


n_ - r—_— 


6001 06 
. COOL 857 


4200042 
3000530 
45008485 
600106 


I 


111143968, 2 


Beer gallons 


Gauging. 


4412) 600106 (136 Wane gallons. 


I 5890 
26546 


074 


—— -_ — 


600106 
. COO2267 


4200742 
3600636 
I 200212 
I 200212 
—— 


Wine gallons 1 3610440302 


1 This is Door Newton's Theorem for a Parabolick, 


— 


& pizdle in his Colmogra phy. 

A Theorem betwixt the Middle Fruſtum of a Parabolick 
Spindle, and the Middle Fruſtum of two equal Parabolick 
Conoids, 


—_— 


Problem 1g. 


To 3 times the Square of the Bung add 2 times the 
Square of Head, Multiply the Sum by the Length. Then, 


1796 / (Beer 0 


Divide by \ - for Gallons, 
(1471 ( ( Wine) 
O R, 
(200557 / your / 
Mulriply by + for ) Gallons. 
20769 þ } Wine) 


2) : E xain- 


34 


Gauging. 


Beer gallons 


Example. 
Bung 31.7)I would know the Con- 
A Cask\Heads 24.3> tent in Beer and Wine 
Length—— 49.3) gallons ? 
24-3 
31-7 24-3 
31.7 ganas 
1729 
2219 972 
317 4.86 
951 m—_ 
AUS es 590-49 
1004.89 2 
Z — 
=_ _ 1180.98 
3014.67 OI s 
I 180,98 
_— hs (gall, 
4195.65 1796) 206845(115 Beer 
49-3 2724 
— 9285 
1258695 ——— 
' 3776085 305 
1678260 i 
206845-545 
206845 
. 000557 
1447915 
I 034225 
I 034225 


I 15]212665 


Gauging. 


1471) 206845 (140 Wane gallons. 
5974 


O905 


— 


206845 
* 00068 


1654760 
1241070 


— 


Wine gallons. 140165460 


— 


_—  — -- 
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To find the Yuartity of Liquor remaining in a Sphe- 
roidal Cask when it ſtands upon the Head, viz. 
When the Aeis Perpendicular to the Hori: on, 


Problem 20. 

From thrice the Square of the Semi- length, ſubtract the 
Square of the diſtance of Liquors ſurface from Bung,mulci- 
ply the remainder by the {quare of the Bung ; which add to 
the Product of the {quares of the Head and diſtance of Li- 
quors ſurface, this {um multiply by the ſaid diſtance, and 
Livide by the {quare of the Semi-length. Then 


( 1077 ) (Beer ? gall. above or under 
Divide by C for 4 *> half the content of 
( 8325 ( Wine) the Veſſel. 


M ultiply Hh y < 


Gauging. 


Example. 
Bung 29) 
Heads 23 ( Meaſured as a Spheroid con. 
Length- — —420 tains 86 gall. 2. 
Wet inches—28 


The Operation. 
From 28 Wet inches, 
Take 21 the Semi-length. 


Reſts +7 Toomane of Liquors ſurface 
T7 


from Bung. 
; 4 
21 Semi-length. 
21 29 
21 C—rm—nnny wenn 
42 / 261 
4 —— 5s 
441 : OY a re 
3 >». 841 
1323 
49 <3 
23 
1274. _ _ 
841 69 
com - 46 
| Hy 74 ; —_—_ 
5096 529 
I 01 92 4.9 
1071434 4701 
25921 2116 
1097355 25921 


+ | m_ pa rtmts inner a oe 


—  — OS OC — 


7681485 


Gauging. 57 
1077) 


441 ) 168+48; (1741800 (16117 Liquor above half, 


1s 


2271 - ns 43-1 
I 844. 1860 
808 7830 59.27 Remaining Liquor, 
3675 
- 291 
147 


, ——u_ cc —_—_——_—_—_— ———_—_—————————  __ 


To find the Yuantity of I iquor remainirg or drawn 
forth in any Spheroidal Cask, the Veſſel ſtanding 
"upon the Head, the Axe "Perpendicular to the 
Horizon, by Tables of FEruſiums of a Spheroid. 


N the "Table of Bung and Head Diameters in Proportion 
under ( HD.), look the Head Diameter, then right 
againſt it in the Columns (1) (2) (3) or (4) find the 
Bung Diameter, or the neareſt noting the Number at Top: 
. Then, by the Rule of Three, as the length of the Veſſel 
isSto 100: fois the Wet or Dry inches to a Number,which 
look'd in "Tables of a Spheroid ſtanding under Axe, and 
right againſt it in the fame Column of (1) (2) (3) or 
(4) where before you found the Bung an{wers a Number, 
by which if you multiply the whole Content you have 
the Liquor remaining or drawn forth. 


A Cask ſtanding on a Head, the Buns 28 inches, the 


Heads 24, the Length 38. contains 75 gall. If 26 inches 
be wet, I would know the Liquor remaining ? 


] Exam. 


_— Gauging. 
Example. 


Finding the Head Diameter under (HD. ) in the Table 
of Bung and Head Diameters in Proportion, right againſt 
it the neareſt to the Bung I find under (2) which reſerve, 


Then, As 38, to 100: So 26 inches VVet. 
26 


38) 2600 (68 this I look in the Table 


320 under Axe, and right 
againſt in the Column 
| 16 under (2) 
I find .695 
75 
3475 
£ 4865 
OY \ 2 
521125 


YC 


There remains 52.125 gallons in the Veſſel, 


As 38, to 100: fois 12 inches Dry. 
12 


38) 1200 (31 which look in the Table under 

60 Axe, and right againſt it in 

———— the Column under (2) you 

22 find .295, which multiply by 

— the whole Content 75 gallons 
gives 22.125 drawn forth, 


T3 


Gauging. 


le 


To find the Liquor remaini;g or drawn forth, the 
Spheroidal Cask Lying, wiz. its Axe Parallel to 
the Horizon, by Tabies of Spheroid Lying, 


hy N the Table of Bung and Head Diameters in Propor- 
tion , find che Head Diameter under (HD. ) and 

right againſt find the neareſt to che Bung in the Columns 
of (1) (2) (3) or (4) which reſerve. 


Then ſay, As the Bung Diameter to 100 : fo is the 
Wer or Dry inches to a Number, which find in the Table 
of Spheroid Lying under (VS), obſerve the Number right 
againſt in the ſame reſerved Column, which multiply by 
the whole Content and you have the Liquor remaining or 
drawn forth. 


Bung 29.3 Heads 23.2 contains 107 gallons, if 19 be 
Wet, I would know the Wer and Dry gallons ? 
In Table of Bung and Head Diameters in Proportion, 
I find the Head and the neareſt to the Bung in the 4 Column, 
Then As the Bung 29.3 to 100: fois 19 inches wet to 
64, which found under (VS) in the Table of Spheroid 
_ lying, right againſt in the (4) Column you have ,68g9 which 
multiplyed by the whole Content 107 gallons gives 


in 
U 731723 the gallons wet, 
y' Again, As 29.3 to 100: fo 10.3 the Dry inches to 35, 


which found under 1 VS) directly againſt in (4) Column 
anſwers .298, which multiplied by 197 gives the dry 
gallons 31.886. 


A I1 A- 


H.D.) 


| 1 


\g 


I0.0{11.00!11 
L1.22|11 
e4&\1I1-44|12, 
«6111.65 
8111.88! 


I 2 


ft 
* J 


112.53, 


*2 


0109-76 


5 1) | 
"49 <& 


I'2 


5012.20] 
12-44 
2,05;12.056 
hott Mott 


2.18 


O12 
LY 


16.94 
17.16 


7.36 


15.24] 17.08/17.. 


15.471 
{087 


16.94 
. 057 ay 


o 


I 7-40}18-30 
17.63 18.54 


4+ | 
B I 2. keel 114-40! 15.1 
I2.0;13 20[13.92[14.54|1 5.3: 
+2113442 14-15|14.5: L $69 2 
4113.94 14-35|15.12 I $43” 
-6113-80114.62'15.37115.13 
[ « - "P% g we ; 
8114.08|14-85!15.52[165.33 


Ov 


- 


OOou ww) — OD 
\©O wn 


22! 


fog < 


7 j * 
13.06 


I'7. 5/ 


gl 


J * 


13.10 I9,05 
18.23, 16.28 


OO Ov 


I 8, 


{ 
: WS 


13 


fo7% 


I 9. 


12 4 


19:46 | 


13 


” 41 
7! 


[ 

69; 
f? 

1 0+G4 


7] 
97] 


20.22 


T ABLE 
Of Bung and Head Diameters in 


Proportion. 


| 


15,0]17.50|18.56[1I9.52/20,48 
+2117-82118.75]19.75|20.74 
«4|18.04|15.02|20,0 [26 I 
.6113.25]19.26]20.25 ys 
+8118.48|19.45|20.5<|2 
117.0118.70|19.72|120.74j 21.75 
+2118-92|[19.95, 20.98| 22.2 
«4\19.14|20.18|21.23| 22.27 
© [19.35 20.42]21-47|22453 
8]119.58|20.65|21.72|22.78 
18.0[15.801 20.88 21-56|23.04 
+212002|21.11|222 [23-3 
4'20-24|21-34|22-45| 24.55 
© |20.40|21-50 22.05|23.31 
8120,098|21.81]22.94|2.4.6 
19.0|20,90|22.04'23.18|24 32 
e2|21.12|22+27|23447 2.55 | 
4 |21,34|22-50|23-67|24.2z 
6|21.55|22.74 23-G1|25.05 | 
+E[21.78]22-97|24.16125.34| 
20.0! 22.c0|/23.20]24 4012 5.60} 
«2]22.22{23-43|24.064 12 5.86} 
4224412306 24-89|29.i1| 
par ett net (bp [44 
6,22 08124.13,25438 (25.92 
21.0/23.10|24436|25.62 26,78} 


24+55|25.86|27-14| 


# 
- 


4+8 


25.06126. 
1 © 5 


#, 


—_ 


3 


$5 


2{26.11|27 


3 * 
iI4Y 


Sj27 05 
126,00|27-00 | 


hun 


© = OD 7 


| 


Bung and Head Diameters in Proportion. 


$15 


wow DD 0 
op 
\O -21 wa ( 
ou »Þ 


—— 


2 — — 


26.84|28.16 
27.08|28.42 
27.33] 28.67 
26, 22 27, $7128.93 
8  #125.98]26; 48127 82129.18 


0|25.30 
2125452 
41254741 27.14 
Mo 

8 


| —_— 


26.68 
26.91 


27.38 


28.05 
28.30 
28.55 


»©4| 39446 


29-44 
29.70 
29.95 
30.21 


—} 


30.72 
320.498 
31.23 
31-49 
31-74 


29,70 


+328129.93 


31.23 
131.48 


| 
UN, 


(30.39 


29.26| 30.86 
29.48 31.09 


.0]28. 60] 30. 15|31.72 
2] 28.82 
«4|29-04| 30.6217 
6 

8 


3 \4) $9 49 4 


Do 0 0 


33*75 


32.45|34.05 
32-70} 34-30 


0129.70 
«2129, 

4 [$914 
6130.35 
8130.58 


02 
31.78 
32.02 


3 5 
a a 


31.32, 
$1-55 


33-18 
55*45 
33-07 
53-921. 


2.94 | 34.56 


34-82 
35-07 
35-33 
35-56 


+2|31 
4|31- 
T-1E3 6 
8131 


30.80[3 
»O2 


2.48 
32.71 
24 
-46|33-18 
«68 133-41 


32-94 


[34-16 
34-40 
34-6 5 


35 94 
26.10 


35.35 
26.61 


35-14|35-86 


190%, LE 31 


—— 


2.3 


[29-0131.90|33.64 


*4 
-5]32.55 
8 


«2132.12 
32-34 


33-87 
34-10 
34+34 


$32.76 


33-22, 


2 

4135-44 
5133-65 
8 


33-88 


©0133, 0034 +80 


35403 
35-26 
35+ 50 
$5473 


—_— 


35-38|37-12 
35-02 
35-87 


36.11 


34+57135+35 


37-38 
37-63 
37-89 
38.14 


36.60 
36.84 
37-© 
$7435 
37-58! 


RE — 


38.40 
38.56 


9138.91 


$9+17 
39-42 


©] 34.10 
*2] 34-32 
* 4134-54 


34+76 
834 G8 


35-95 
35.19 
36.42 
35.66 
36.85 


137.82! 
38.05 
38.31 
33.55 
33.80 


39.58 
39-94 
40-19 
40.45 
40,70 


32, 


9135.20 
+2] 35442 
«4135-54 
.6]35.86 
8136. o8 


37-12 
37435 
37.58 
37.82 
38.05 


39-04 
39.28 


$9+53 


$9+77 
40.02 


4122 
41-47 
41.73 
41.98 


Ol | 36, 30 
.2|36. +62 
4, (3574 


613. 96 


13s 28140. -26|42.24 
38.51|40. 50|4:2 +50 


38.741 40.75 
|38.98140.99 
8|37-18|39.21141.24 


I 49 I 


28.50! 
38.72 


142475 
43.01 
43-26 


7-40|139 44'41.48 
7-92139.67|41.72 
37-84|39.90 
- {rh 


38.28140.37|42.45 


41.97 
142.21 


43-52 
43+78 
44-03 
44-29 
44-54 


140, 60 42.70144.80 
49.83[42-94 
41.06|43.15 
41.30143-43|45+57 
41-53 43.68] 


45.05 
45-31 


61 


40+ 96 \ 


| 


45-02 | 
hs of ® 


CASKS Standing : Or, a Table for the 
Middle Fruſtum of a SPHE R OID, 
having its AXE Perpendicular to the 
Horizon ; partly Full , and partly 


IABLE 


e Empty. 


Axe.|i|2 |3 | 4 


——_ nn 


,o008 
017 
025 


033 
042 


——_— 
= 


.o008 
No © 
023 
031 
039 


007 
O14 
O21 
029 


036 


Og1 
050 
.068 


077 


087 


1949; Hh 
-I10 


[IO 


120/.114 
«1 29|,124 


178|.172 
.188|.182 


047 
055 
094 


073!.069 | 


044 
0582 
060 


082.077 


OJI 
,100 
.109 
.118 


127 


086 


995, 
104 


155 
4166 


I41 


176 


I31 


«I g2 
_ 
170 


113 
122 


Anjin17j 2717.3 Fil 


CRE =r— — WOE nent —_—_—_—_—_m———t a. 


+21 


.198|.192 


+218 
228 


+34 


35 
+435|.352 
+e371+353 


+38 
*39 


*4O 


.300[.295 


-ZIO|[.Z05 


4321 
331 
+4342 


23 


rm — —— ——— 


Fumga 
[547 
*337 


| 


— _— 
-186|.180"| 
+208|.202|. 
«212þh, 
«+222|« 


247 


.289 
| .20O 
EIS 
+222 


- + 


1*355 


241 


[284 
128% 
1206 | 
317 | 
228 | 


+373 
+383 
+394 


248], 
+359 105 
+369, 
+380], 
+39I|. 


nu” 


WE rr n—— 


458].456], 
1.4571.4651-465 
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A Table for Casks Standing : 


_— CO —_ 


PEE_—_——  ——— —__ 


Axe.|r | 2 | 3 | 4 | 


4.02 
413 


445 


399 
410 
424|.421]-419 
434|-4321-430 

.444]-442 


6} 
«407 


| u—— __ 


yd g68].570 


x +579 
$07 [+55 © 


508 601 


5061. 1,609|.612 


«531 
+593 
.004 
615 


eee nn Een 


71.620].624 
631.635 
6411-645 
6521.656 
.663[.657 


— 


627 | 
.638 \ 
.649 
650 


67 72 


_ ——_— 
671].679|.684 
.68|.690|.605 
,Jo00!1.705 
.7101.716 


685 o 
«900.7 
711]. 
4722\» 


| c721-7311.7371-743[+-749 


| —————_— 


Axe.|i | 2 | 3 | 4 


cn1[.721|.926|.9732[.738 


*731741|+7471-7531+7 59 
+74|+7SI|.757[+7631.769 
©751-7611.7671.9741-780 


«76|.772|.778|.784|.790 
+771-7821.788[.794|.800 
«78|.792|.798].804|.810 
+79|.802].808|.8141.820 
.801.812\.818|,824|.830 


——_—_—_ wt Were 


$11.8221.828}. +334 
832/.838|.844 
-831-841|.847|.853 
FRA) 


869 
-851.8511.867|.8731.878 


— 


-86|.871].8761.8821.887 
-87|-880|.3886|.891|.896 


.840 
850 
855 


| -88].890|.895|.900|.90g 


*891.899|.904|-909].914 
+$O|+509|.913|.918],923 


j 
| 
| 95|-955|.958|.951].964 


 «91|.918|.923|.927|.031 


i +92|-928[.932(.935|.940 
-93]-937|-949[-944|+948 
941-945]:9491-5 531-956 


95|-564] «967 9691.91 


297-973 [+97 5. -677:-979 
G8]. 982]. "A 6385 085 


QC |.QGI 29G 21+0921-593 
Farypa19s 


A 'TA- 


—__ 
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by 


FOR 


TABLE 


Finding the Vacuity of Lying CASKS : 
Or, a Table for the Middle Fruſtum 
ofa SP HER OID, having its Axe 
Parallel to the Horizon ; and divided 

places Parallel to the ſaid Axe; 


whoſe Solidity 1s (1). 


| 2|3] 4 


——_—c -——— cw—_—— 


\AT 


001 

003 
«0097 
O12 


O01 
005 |,.002 
,008 |,006 


A— 


«COT 


003 


.010|,.007 
OIg|.012 
021.018 
,028|.024 


,034|.030 


017.013, 
,029|.025 
,036[.932 
0431-039 


_— — 


111.051], 046 |. 0421.038 

pi 054|.0501-046 
.13|.057|.062/.058|.054 
14] 075|.071].086 062 
a5}o85 .080|.07 Al 071 


— ——— 


e12 © 


$15 |.c 941.085 084. .OR0 
17). 103]. 08}. 9941: «\ 
18.112 108, Ic 


h «JO 
»IG|.123 


118.114 .110 
«20|.133'-128; 11241.120 


— R&D 


V.S. | 


Mas = 


21 
22 
23 
+24 
25 


144/139 
154 
105] 
176 
187 


«I 5© 
.IS1 
172 
183 


3|4 


«135|.131 
«I45\.141 
156.152 
.167|.164 
eI79]-175 


| +26 
+27 
[- oI3S 
+29 


Ig9)194 
+212] 


+222 
+233 
$30] 245] 241 


«206 
.218 
+220 


X90 
202 
2214 
*2207,.222 
[.238|.234 


”— 


185 
198 
+210 


| 


g—_— 


— 


'--D wo O @ @&, 5 an = © = = 6 


WW O-—Y 


i cou 


ut > a” 
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A Table for Casks Lymg : 


#8 YR 1 4 r 


| err A —_— 


41]. 
«42]+ 
<3 


«422 


435 


331 
394 
+407 
+420 
433 


«333 
«396 
40g 


+379 
+392 


$77 
+391 


+406|4404 


418 
eq 32 


419 
432 


448]. 
461 
+$74|+ 
487 |. 


«GOO * 


— 


-446|.445 


«4601-459 
473] 
487 |: 


*$55[-553 
-$55]+597|-568|. 


$13[.513]. 
+526|.527|» 
+539] 540][» 


+554] 


$80 
+593 
.606 
619 


.630|.632 


-581|.c 
$594, 


534). 


.608|, 
+621]. 


6431-545] 


| 


— 
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ences Ir  ————omnt Oro mn norms —_—_—_—_—_ —_— 


VS| 1i|2 |3|4 


«76714771 
«7781-782 


—_—_— 


— 


«174|+778 
+786[.790 
+798;.802 
+810|.814 } 
.821|.825 


V—EE—E———ereroemeee enmu—m—ny — TITS mm—_ Cee 


[+844 


-906|.911 
915,-920]:525]-925 


— ——_— Do CCC  — — 


'933 
941 
949 
1*5 57 


946 
+954 
061 


«964 
O71 


336 
.048 
-855|-859 
:8651.86g 
+8761.880 


832 


+886 
396 
+906 
vrs 


.390 
«YOC 
«910 
v19 


> ———"— 
—————— 


-924[4529|, 
*938|. 


928 
«946 
*9 54 
+062 
970 


934 
942 
»9 $0 
9588 
666 


—  c_—_—_—_— 


[.968! 
*975| 
GO 
-G87| 


972], 


«9791-982 
085 8 


5 -aAAlt, 
Sy <11$94|-097 


66 Gauging. 


7 o Calculate Diagonal T ables or Line; 
for Caske. 


by the Bung, Head and Length, find the Diagonal 
v the following : To the ſquare of the ſum of the Diz- 
meters, add the ſquare of the Length, the ſquare Root of 
+ of the ſum will be the Diagonal, TI hen by the Rule of 
Three : As the Content of the Veſſel, ro the Cube of is 
Diagonal; ſo is 1, 2, 3, 4. &c. To the Cubes of their 
Diagonals : whoſe Cubic-Roots will be the Diagonals for 
the Content given, Theſe Diagonals ſatisfactorily ſerve 
for Veſſels of the ſame Form but not otherwile. 


B the Bung, Head, and Length ; find the Content 
V 


Example. 
Bung 23 )Meaſured as the Middle 
A Barrel {Heads -—— 19,9 Fruſtum of a Spheroid 
Length -— 27 ) contains gall. 36 45 and 


the Diagonal will be, Inches 25.34, . whoſe Cube will be, 
16277 inches. If you deſire the Logarithm Tables, th: 
Dtagonals will be readily found: For if to the Logarithm 
__— gall. gall.gall gall. 
of 16277, you add the Loparithm of 1, 2, 3, 4. ©. 
and from every of the ſums you take the Logarithms df 
gall, 36.45 then the number antwering to + of each re- 
mainder will be the Diagonalſought, 


ies 


tent 
5nal 
21a 
t of 
ef 
Fir 
heir 
for 
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Gauging. 67 


Inches, Logarithms. 
To16277 — 421157 
Add 1 gallon ——— — —-—— @©0000 
Sum — — 4,57 
Take 36,45 gall. — — 1.56170 

Remain — 2.64.987 


Diagonal inches 7.65 is 3 Rem. 0.88329 


—_ — 
y 


inches. Logarithms 
To16277 —— —— ——— 421157 
Add 2 Gallons —- _—— —— —0.30103 


SUM — —— w=——— 4.51260 


— 


Take 36.45 gallons — ————1,56170 


Remain -= wmnn—_— 2, 95090 


Diagonal inch, g.63 is; Remain 0.98363 


I — — —  ——CC—— 


Inches L ogarithms. 
Toi627T7 —— —— ———— 421157 
Add 3 Gallons —— —— —— —0,47712 
4.68869 
gall.parts. m—_om__— 
lake 36.45 — —— ——-— —-1.56170 
REMAN — — --—— —— — 3.12699 


[145onal inches 11.03 1s * Rem.1.04233 


— 


k 2 Other= 


Gauging, 


Otherwiſe. 


Inches. Logarithms. 
From 16277 —4-21157 
Take 36.45 gall. ———— 1.56170 


Remainder 1S— ——— 2.64987 


| —_—  — 


The common Addend which added to the Logarithms of 
1 gallon, 2 gallons, 3 gallons, &c; then + of every of 
the ſumms will be the Logarithms of the Diagonals 


ſought ? 


Logarith. 


2.64.987 
1 Gall, — —— —0.00000 


—— -— ck —— 


2.64987 


Diagonal inches 7.65 is + Remain —0.88329 


0.30103 


— — 


2.95090 


Diagonal inches 9.63 is the 5 Rem.—o,98363 


REA = $_—_ e_ I oo 


Gauging. 69 
To find the Exa@ Content of a Cask taken for the 
Middle Fruſtum of a Parabolick Spindle. 
To twice the Square of the Bung, add once the Square 
of the Head, from the ſum ſubtraCt two fifths of the _ 


of the difference of Bung and Head Diameters, Multiply 
the Remainder by the Length. Then, 


1077 Beer 
Divide by for callons. 
882 Wine 
O R 


pl 
of | .000928 Beer 
of Multiply by for ec gallons. 
6 J 001133 Wine 
; Example. 
Bung 31.7)I would know the Con- 
A Cask Ne 24. 6 tent in Beer and Wine 
Length—— 49.3) gallons ? 
31-7 
31.7 24-3 
24-3 
2219 
317 729 
951 972 
— 4.86 
1004.99 | _ 
2 $9049 
2009.78 
__ $99.49 
2600.27 
21.90 
— wk (gall. 
2578.37 1077) 1297113(118 Beer 
49.3 1941 
— 8643 
773511 
T; 2320533 27 
1031340 pup 


— — 


127113.641 


70 Gauging. 
31-7 
- 24-3__ 
7-4 
74 
296 
$18 


$4-76 
2 


109.52 
21.90 is two fifths of differ. of Squares of Buns 
w— and Heads, 


127113 
. 00928 


1016904. 
254226 
1144017 


IC —— _——— ——_—_———AY 


Beer gallons 1171960864. 


882 ) 12711 3 (144 Wine gallons. 
3891 
113933 _ 


— 


105 


127113 
. 001133 


381339 
381339 
I27I13 
127113 


_—c 


Wine gallons 1 44101 9029 


Gauging. 


} 


The Uſe of Circles Areas, 
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To find the Quantity of Liquor remaining in a 
Spheroidal Cask ſtanding upon one Head , viz. 
The Axe Perpendicular to the Horizon, 


Rom the Area of Bung Circle, ſubtract the Area of 
Head Circle, multiply the remainder by the 1quare 

of the L.iquors ſurface diſtance from the Bung, this pro- 
duct divide by 3 times the ſquare of the Semi-length, and 
Subtract the Quotient from the Area of the Bung Circle, 
multiply the remainder by the diſtance of Liquors ſurface, 
and the product will be above or beneath half the Veſſels 


capacity. 


Bung 29 28 
Heads — 23 21 
Length —- 42 _ (bung, 
Wet inches 28 7 Liquors ſurface diſt, from 
2.3423 21 
1.4733 21 
0.8690 21 
49 42 
78210 4.4.1 
34760 3 


© — ER — 


4215810 1323 


_ ——— ——_— —  — 


Gauging. 


1323) 425810 ( 2:3423 


2890 . 0321 
LL 2.3102 


117 7 


—_ 


Liquor above half full 1611714. P 


—_— —— 


P— —— 


—_ i — — et 


AYP ——— 


To find the Content of the Fruſtum of a Globe. 


To the Area of Fruſtums Diameter, add the Area of 
the Altitude with one third of the fame, multiply the ſum 
by half the height and you have theContent of the Fruſtum. 


The Fruſtum of a Globe or riſing Crown of a Copper, 
Inch. Inch. 
the Diameter is 84.3, height 34.8, I would know the 
Content in Beer Gallons ? 


| Inches 84.3 — ———— 19.792 
Inches 34.8 Area of Alt, —.— 3.372 

1 third of the lame ——— —1.124 

| 24.288 

Half the height — — 17:4 
97152 

I'70016 

24.285 


— — = —_—— 


Conteut of the Fruſtum in Beer gall. 42216112 


Gauging. 


The Ule of Circles Areas. 


ih Co oo mon ——_ — OS —— ——— — — —— — 


To find the C Content of a Cylinder. 
Multiply the Area of CY_ Diameter by the Dept 


and you have the Solid Content. _ 
rao — 8. 3 NI would know the 
A Cylinder ) Content in Beer 
(Depth ——— —51.2) Gallons ? 

The Area of Diameter is 17.075 

Fl.2 

34150 

1707S 
95375 
Beer gallons — 974.2400 


— —_ __C_woew os IO CO m—_—  — _ —_—_ 


To find th: Content cf the fruſtur of a Cone cut off 
by 4 Pais pur allelto the Baſe. 


To the Area an{wering the Semi-Sum of the Diameters, 
add one third of the Area of the Semi-difference of Dia- 
meters, this lait multiply by the Depth and you have 
the Content. 


The 


p 


Gauging. 
The Ule of Circles Areas. 


Example. 


{tum of a7 The leaſt Diameter — 68,5 > the content in 


The Fru- (The greateſt Diameter 79.3) I would know 
Cone : (The Depth — 49.7) Beer gallons? 


793 
60.5 


14.7.8 
= - Area 
SCMI-IUM 7 5.9 ———— -— — I5 210 


_—_—————_ 


10.8 


. % 
Semi-difference 54,4 one third of Area \0.027 
19.457 
49-7 


106659 
I 37133 
60948 
32er gallons 757[2789 


_— —_ —_— 


Gauging. 


The Uk of Circles Areas. 
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To find the Content of the fruitum of a "Parat: 


| C 0n01d. 


To the Area of the greateſt Diameter, add the A1 
the leaſt Diameter, multiply the ſum by half che d 
and you have the Content. 


E xample. 


| Inches. 
The lower Fru- ( Greateſt diameter-79.3 2 would 
ſtum of a Para- {Leaſt diameter -—68.5 > . the Conte 
bolick Conoid, { Depth— 49-7) Beer gallo; 


Area of the greateſt diameter 1 7.514. 
Area of the leaſt diameter 13,068 


30.582 
24. 85 
152910 
2.44656 
122328 
61104 


Sum 


Leer $1::00S 759196270 


Pm, ann enum, wa—_—_— ooo 


| Rs. + 


-6 _ Gauging. 


The Utle of Circles Areas. 
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To find the Content of a Cask taken for the middle 
Jruſtum of a Spheroid. 


To the doubled Area of the Bung Circle, add the Area 


of the Head Circle, multiply the ſum by the Length, and 
you have the Content. 


Inches. 
ung— 31.7)I would know the Con- 
A Cask <Heads ——— 24.3> tent in Wine Gal- 
See —_— lons ? 


> 


Area of the Bung Circle 3.4166 
3-4166 


Area of the Head Circle 2.0076 


8.8408 
I 6.4.3 


265224 
353032 


530448 
88408 


CIC Io A en eee nn TIES _ 


Wine Gallons 1451254344: 


—o— c-c—--- - 


Gauging. 
The Uke of Circles Areas. 


ar_—_—_— __—_—_ RR -__—_—_— R— — 


— 


| To find the Content of a Cask taken for the middle 
Fruſtum of a Parabolick Spindle. 


To twice the Area of the Bung Circle, add the Area of 
the Head Circle, from this ſum tubtra&t the Area belong- 
ing to the difference of Diameters multiplied by 0.4, mul- 
tiply the Remainder by one third of the Length, and you 
have the Content. 


E xambple. 


Bun -=——31.7) I would know the 
A Cask < Heads --—— — 24.3> Content in Wine 
Length -— - — 49.3) gallons? 


3.4166 

3.4166 

2.0076 
31.7 Ts ug —_ 
24.3 Sum— 8.84.08 


differ. of 7,4 diam. Area mult,by 0.4 is 0745 


yn— --—— 


Remainder 8.7663 
16 4 
350652 
525979 
$7563 
Wine Gallons 1431;,6732 


TABLES 


58 A994 - 
Circles Areas. ////-- 
" EL. F / ; (3+ 

Dza. O oL +2 25 *3 «& 
1 [0.0028] 0.0034 | 0.0040 0.0043] 0.0047 0.0055 

\ 2 O,OILT| O.0123] O.0135| O.0140| 0.0147 _— 
3 | 0.0251 _ _ yon _ —_ 
4 0.0445] 0.046 .049 | Ke 0oghs 0.059 
5s | 0.0696] 0.0724] 0.0753] 0.07 7] 2-07 081; 
6 | 0.1003| 0.1035] 0.1071] 0.1087| 0.1105| 0.1141 
7 0.1355] 0.1404] 0.1444] 0.1463| 0.1484 op 5 
8 | 0.1782] 0.1825] o.1873!) o.189g} 0.1919 1565 
9 0.2256] 0.2306| 0.2357\ 0.2333) 0.2409 ps 
10 | 0.2785 0.2841| - 0.2898] 0.2925] 0.2955 ©.3012 
11 | 0-3370] 0.3432] 03494] 0.3524| 0.3556 096 
I2 0.40II| 0.4078] O-4145s| 0.4179} 04214 0.42 2 
i3 | 04707 0.4780] 0.4853] 0.4885] 0.4927] 0.5001 
I4 | 0.5459] 0.5537] 0.5616] 0.5655] 0.5695 95715 
Is 0.6266] 0.6350| 0.6435| 0.6477] 0.6520] 06 505 
I6 0.7130] OJ219| 0.7309] 047354| 0.7400 04,7491 
I7 0.8049] 0.8144] 0.8239 C_ pup —_ 
18 0.9024| O.g124| O0.9225| O4927 0.9327 09429 
I9 1.0054 ng —_ 1-0320 1.0374 gy 
2G I.1140}, I.1252] 11364] 1.1420] 1.1477 I 599 
21 I.2282| 1+-240C wy I.2576| 142636 1-275 
2 1.3480] 1.3603] 1.3726| 1.3788 _ 1-397s 
23 I.4733} I-4862| 1:4991 ay = y ny yo 
24 1.6042] 1.5176] 1.6311] 1.637 I, 44 —_ 
25 _ 1.7407] 1.7546] I-7686] 1-7757| _ 1.7827 «7568 
26 | 18827] 1.8972 1.9118 I-gigl| 1.9264 44. 
27 2.0303]. 2.0454] 2.0605| 2.0681 20757 ory 
28 2.1835] 2.1991] 2.2148] 2.2226| 24230 24% 
29 | 2+3423] 2.3585| 2.3747] 2.3828] 2.3910 wy | 

_39 |_2-5055|__2-5233| _2-5491 2.5485] 2.5570] $735 
3I 2.5765 2.5938 2.7111 2.7198 2.7285 2.7450 
32 T- 2.8519] 2.8698| 2.8877| 2.8967] 2.9057 2.9237 
32 3-0330| 3.0514 3-06g8 3-0792 3-084] es 
34 3-2196| 3.2385| 3:2576| 3-2 72 3-27 3, 950 | 

| 35 | 3-4117] 3-43131 3445091  3-4508] 344705] 3.4502} 


—— 


Circks 


) | bY Bs ft ff 


HD DO MM M;uUuþu HH 


Ss- 


Circles Areas. 
Dia.| «5 6 7 LE 9 
83 0.0063] 00071] 0.0080] 0.0085] o00gol owolol 
2 | 0.0174] 0.0188] 0.0203] O0.0210| 0.0218] 0.0234 
3 | 0.0341] 0.03617] 0.0381] 0.0391 = 0.0424 
4 | 00564] 0.0589] o.o5Is| 0.0628] 0.0642 0.0669 
g | 0.0842} 0.0873] o0g905s| 0.0920] 0.0937] 0.0969 
"6 | 0-1177] 0.1213] 0.1250 | 0.1288] 0.1326 
7 | 0.1567] O.160g| O.I65I| 0.167 o.I694] 0.1738 
8 | 00-2012] 0.2050] 0.2108| 0.2132] o.2157] 0.2206 
9 O0-2514| O.2567] O.262I| 0.2647 0.2675] 0.2930 
1o.| 0.3071; O.3129|: 0.3189 0.3218] 0.3249] 0+3309 
It | 0.3583] 043749, Oxghl4| ©:3845| 0.3875] 0.3945 
12 | 0.4352] 0.4422] | 04492 0.4527| 0.4553] 044635 
13 | 0.5076] Oglgt] 0.5227} O.5265| 0.5304} O5381 
14 0.53856] 0.5937] 0.6018] 0.6059 0-10o 0.6181 
Is | o.6691] 0.6798] 0.6855] 0.6908] 0.6953] 0.7041 
16 | 0.7582] 0.9695] 0.9767] 0.7813] 0.7851] O79g5 
17 | 0.8529] 00-8627] 0.8725| 0.8774| 0.8824] 0.8924 
18 | 0.9532|. 0.9635| 0.9739] 0.9791] 0-9844| 09949 
I9. | 1.0590] I0699] I.o809| 1.0863] 1.0919] 1.1029 
20 1.1904} I.1819| 11934] l.Il991| 1.2049] 1.2166 
21 1.2874] 1.2994| 1-3I1s| 1.3175] 1.3236] 1.3388 
22 I.4loo| I.4225| 1.4381] 14414] 14478] 1.4605 
23 1.53381] I.3512] 1.5644] 1+5709] 1.577 I.5909 
24 1.6718] 1.6854] 1.6992] 1.7060] 1.7129] 1.7268 
2g 1.8110] 1.8252] 1-839s| 1.8467] 1.8539| 1.8683 
26 | 1.9558] 1.9706] 1.9855| 1.9929 | 2.0004 2.0153 
.27 2.1062| 2.1216| 2.1370] 2.1447} 2.1524] 2.1679 
28 2.2622] 2.2781] 2.2941] 2.3020] 2.3101] 243261 
29 | 2-4237] 2.4402] 2.4557] 5.,950] 2-4733] 248599 
Z0 2.5908] 2.6079] 2.6249] 2.6335! 2.6421] 2:6592 
31 2.7635s| 2.7811] 2.7987] 2.8076] 2.8164] 2.8341 
32 | 2.9418] 2.9599] 2.9781] 2.9872] 2.9963] 3.0146 
| 33 3-12565| 31443] 3-1630| 3-1725| 3.1818] 3.2007 
| 34 | 3-3159] 3-3342| 3-3535| 3+3533] 3:3729| 3+3923 
35 | 35997] 35299} 3+5495] 35555] 3-5595l 35995 


Circles 


Circles Areas, 
Dia.| © $: 2 25 | +3 4 
| 

36 | 3-6095s| 3-6295| 3.6497] 3-6599] 3-559g| 3.6ga1 
37 | 3-8128| 3-38334| 3-8541] 3.8646] 38747] 38957 
38 | 40217] 4-0429} 4.0641] 4.0749] 4-0854| 41068 
39 | 4-2361]|, 4-2579] 4-2797] 4-2907| 4+43916| 4+3235 
49 | 44552] 44785} 4+5008] 4-gI21]| 4-5233] 4+5457 
4r | 4-5818] 4.7046| 4-7275| 47390] 4-7505| 4+7735 
42 | 4-9129| 49353] 49598] 4-9715s| 4-9834| 4-0069 
43 | 51495] $1735] $1977] $-2099| $2218] $2455 
44 | $+3920] $44165| $4411] $-4534| $:4557] , 514904 
45 $.6393] $5g45649 | $6901 $7026] $7153] $47405 
45 | 538933] .5-9189] $9445] $-9575| $+9704| $9962 
47 | 61523] 6.1785] 6.2048] 6.2179] 6.2311] 6.2575 
48 | 6-4169] 6.44356] 6.4705| 6.4839] 6.45973] 6.5243 
49 6.6870] 6.7143] 6.7417] 6.7554| 6.7692] 647955 
$0 6.9928] 6.9906] 7.0186 7.0325] 7.0466] 9.0746 
gl | 7-2440| 7-2725| 7-3010| 7.3152 7-3295| 73581 
52 | 7-5309| 7+5599] 7-58g0| 7.6034| 7-6181| 740472 
53 | 7-8233] 7-8529| 7-8825| 7.8973] 7-9122| 79419 
s4 | 8.1214] 8.1515] 8.1815] 8.1967] 8.2118] 8.2421 
gs | 8.4249] 8.4556] 8.4863] 8.5016] 8.5171] 8 5479 
T7 8.7341] 8.7653] 8.7966| 8.8122] 8.9279| 8.8553 
67 9.0488] $g.0806] g.l1I24| g.i28g] $g.1443| 09.1762 
53 | 93691] 9.4014] 944338] 9.4500] 94552] 5.4908 
59 | 9-6949] 9-7278] 97608] 9.7772] 9.7938] 9.8255 
60 10.0264) 10.0593] 10.0933] 10.1100| 10.1259] 10.1605 
61 10.3634] 10.3974] 1044314} 10.4484] 10.4655) 1044997 
62 | 10.7059] 10.7405] I0.997g1] 10.7924] 10.8058| 10.3445 
63 1 IL.o54T} 11-0892] T1.1244| 11.1420] 11.1595| Ile1c49 
64 | 11.4078] 11-4434] T1:4792| 11.4970] Il.gtgof 11.5508 
6g | 11.7670] 11.8033] 11.8396: 11.8577] 11.8759] 11.6123 

66 | 12.1319! 12.1687] 12,2055 I2:2235| 12.2424} 12.2754 
67 | 12.5023| 12.5397] 12.5771! 12.5958] 12.6145] 12.6520 
68 | 12.8783] 12.9152] 12.9542! 129731] 12.9922| 13.0393 
69 | 13-2599] 13-2983| 13.3358] 13.3561] 13.3754] 13.4140 

Wet 13.5470} 13-6850] 1347251] 13.7446] 13.7642; 13.8034 


Circles 


WW Www 'Nn = WW © wi 


5 —_ = CF ww — . JS” ky 


'S 


Circles Areas, 


Dia.| +5 .6 7 "75 S '9 
36 | 3-7104| 37308] 3.7512| 3.7616] 347717] 3+7922 
37 | 3-9165| 3-9375| 3-9584| 3-95g0) 3:9795| 40005 
33 | 41282] 41497} 4-I712] 4.1820] 41528] 42144 
39 | 4:3455] 43575] 4+-3897] 44008] 444117}; 44339. 
49. 4+5683] 4+5908] 46135| 4.6250] 4.6352| 4.6590 
41 4-7566| 4-8198| 48430} 4.8546] 4.85662| 4.8895 
492 | $-0306] 5.0543] 540780] $g.0g01] 5.lolg| $1257 
43 | $+270I] $2944] $-3187] $-3308| $+43439] $:3575 
44 | S*5152] $+5400] $+45649| 545773] 5$:5893] 56148 
45. $7659] $7912  $.8167| 5.8293] $5-8421] 5.8677 
46 6.0221] 6.0480] 6.0740] 6,0870| 6.1000] 6.1261 
47 | 62839] 6.3104| . 6.3369] 6.3502] 6.3635| 6.3902 
48 6.5513] 6.5783] 6.6054] 6.6190] 6.5325] 6.6598 
49 6.8242] 6.8518] 6.8704] 6.8932] 6.9072] 6.9349 
$0 7.10275] 7-1309| 9J.Igg1] 7.1731] 7.1873 7-21 57 
gl | 73868] 7-4155} 7-4443| 7-4585] 7.4731] 7.5020 
$2 | 7-6764| 77057] 747350| 77497] 7-7644| 77938 
53 7-9717] 8.0015] 8.0314] 8.0463] 8.0612} 8.0512 
54 j' 8.2724] 8.3028] 8.3333] 8.3485] 8.3538] 8.3543 
55 8.5788] 8.6097] 8.6407 8.6562] 8.56718] 8 7029 
gs | 8.8907| 8.9222] 8.9538] 8.9595| 8.9854] got 
$7 | 9.-2082| 9.2403] 9.2724| 9.2884] 9$-3045] 9.3358 
58 9.5313] 945939] 9.5966] g.6129] g.6293] 9.6521 
59 | 9.8500] 9.8931] . 9.9263] 9-9429] 99595] 9-9930 
60 | 10,1942] 10.2279] 10.2617] 10.2785] 10:2955| 10.3294 
61 | 10.5339] 10.5582] 10.6026| 10.6197] 10.6370| 10.5714. 
62 | 10.8793] 10.9141] I10.9490| 10.9565s| 10.9840} 11.0190 
63 | 11-2302] 11.2656| I1.3011| 11.3188] 11.3355| 11.3721 
64 | 11.5857] 11.6229] 11.6587] 11.6767] 11.6947] 117309 
65 | 11.9433] 11.98531 12.0219: 12.0401] 12.0585] 12.0982 
66 | 12.3164| 12.3535} 12.3905| 12,4091| 12.4278] 12.4650 
67 | 12.5896| 12,7272] 1247549} 12.7837] 12.38027| 12.840g 
68 | 130684] 13-1056| 13.1448} 13-1539] 13-1831| 13.2225 
69 | 13-4527| 13-4915| 1:35303| 1345457}| 13.5691] 12.5090 
70 | 13.8425} 13.8819] 1-39213| 13.9410{ 13-9607] 14.0002 
M Circles 


Circles Areas. 


O 


+2 


25 


14-0397 
I 4-4 380 
14-8418 
I$.2512 
I 5.6962 
15.0867 
19.5129 
6.9445 
17.2818 
17.8245 
8.2739 
18.7270 

19.1866 
I9.5517 
20.1223 


| 18.3182 


14-1189 
14.5183 
14-9232 
15.3339 
I 5.7499 


I9.1291 
16.5558 
15.9880 
I 7:4258 
7.8692 


19.1715 
16.5988 
17.0315 
17-4699 
I7.9139 


14.1357 
14-5354 
14-3435 
I 543544 


I 9.7708 


16.1927 
169.5202 
17-0533 
17-4920 
17.9352 


19.1183 


| 17.5583 


18.7727 
19.2328 
I9.5985 
20,1607 


18.3534 
18.8185 
I992701 


19-7454 


18.3850] 
18.8414 


I 9.3024 
19-768g 


20.-2172]/20.2410 


25.1885 


27.8510 


20.646 5 
21.1285 
1 PH 

2-T104 


2.5095] : 


28-4103 
28.9762 
29.3471 
30.1235 
30-7057 


03] 28. 4571 


| 


= 


23-5244 
24-1402 
24-6515 


18, «©03% 


18.4540 
I86.9102 
19.3719 
I9.8303 
| 20.3122 


20.6945 
21-1775 
21-6650 
22.1900 


, 27| 22-6848 
23-1903| 


20.7187 
21-2019 
21 690g 
22.1845 


23.7014 
24-2181 
24-7403 
25.2631 


28.7210 
25.2561 
20,8027 
27 2454 


27. GO67 


————  — — 


29.0330 
29.604 5 
30.1816 
$0-7642 


20 6520 
Zo 2396 
20.8228 


26, 6909 
30-2586 
30.8521! 


29,JI95| 
Zo 2077 


30.8814 


Circle s 
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Circles Areas. 


31-1459| 31-1754| 31-2344| 


.Z 9 
Dia. J .6 7 Ty 
00" a 14-3378] 14-3579] 14-3979 
71 | 9p 0700) 14.9909 on 14:7606| 14.8012 
72 14-6392 I4.c 796 —=— , $.1493 I 5.1689 I$5.2100 
73 |. 15-0458] 15.0358] 15. I1| 15-3519] 15.5829] 15.6244 
74 | 1544580] 15.4995 "On 15-9810] 16.0022] 16.0444 
15.8758 15.9178] 15-9 i 16,4700 
> Ih Bier = < il x6.a0 16.4058| 16.4272| 16.47 
1® fampes w hare 1Chngg 16.8361] 16.8578] 16.9011 
17 | 16.7280] 16.7712] 1 p- 45 17-2719] 17.2939| 19.3378 
18 | I7.1625g 17.2062 —_—_— 17.7134 17.7386 17.7801 
bo | 130481] 16.0930] 18-1379] 16-1604] 19.1829] 18.2280 
go | 18.0481] 1 »©930 : 3<8| 18.6814 
+4 _ 8.6130| 18.6358| 18. 
81 | 18.4593] 18 5448 2000 ——_ 19.0942| 19.1403 
82 | 18.9561] 19.0021| 19. _ 19.5349] 19.3582} 19.6049 
&3 | 19-4184] 19.4550] 19. _ 20.0043| 20.0298] 20.0750 
34 —_— on — 20.4791] 20.5025] 20-5507 
8g | 20-3598] 20.407 . oy | 21.0220 
—————_ | N 6| 20. 835 21.03 
86 | 20.8388] 20.8870 ms —_ no 21-3183 
87 | 21-3234] 21.3722] 21 = 21.9370] 21.9617] 22.0112 
oj 30-8230! 21.8629 = - 22.4341] 22.4592] 22.5092 
89 | 22.3093 —_ —_— 22-9369| 22.9621] 23.0128 
$0 | 22.8107] 22. BS] 23-4196] 23-4452] 23-4707] 235219 
BE STINT] 20-2605) 25.4 g 23-9570 23-9848| 24-0356 
92 | 23-8300] 23.8316 —_— 24-4785] 24-5045| 24-5558 
03 | 24-3480] 24.4001 = 25-0035] 25.0298| 25.0826 
a —_— 254540 255073 25-5341] 25-5506] 25.6140 
| HD 25.0971] 26.1510 
90 | 25-9355] 25-9893 ———_— 26.6118 25.6390] 26-6935 
97 2644759 26.5302 — 4 27.1591 27-1356 27.2416 
CEL ES997] 29-0706] 27-0008 27-7115] 27.7397] 27-7953 
| 99 | 27.5732 ney ay 28.2704] 28-2584' 28.3546 
LIED 2200s 23:8050| 28-8344] 23.8527] 28-9194 
91 | 28.6928| 28.7494] rentals 29:4938| 29.432s| 29.4898 
29.8347] 29.892 —_ .6389| 30.6473 
i | ate] 2-4 hed 25 era bo 
logs | 30.9989} 31 0577] ZI-I165 
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+2 


25 


eZ 


31-2934 
31-8866 
32-48 54 
33-0898 
33-6997 


$1-3525 
31.9462 
32.3456 
33-1505 
33.7610 


33:3224 


31-4116 
32-0059 
32.6058 


33-2113 


31.4411 
32-0357 
32-5359 
33-2417 
33-8530 


| 31.4708 


32.06 57 
32.6661 
33-2722 
33.8838 


31.5300 


4 


32.1255 
32.7265 
$3-3331 
33-9452 


34-3152 
34-9353 
35-5525 
36.1952 

35.8329 


34-3771] 
34+9987 
35-6259 
36.2587 


36.8970 


34-4390 
35-0612 
35:56889 
36.3222 
36.9612 


34-4599 
35-09 24 
35-7204 
35.3540 
36.9932 


34-50IO 
$5+-1237 
35-7520 
35.3859 
37-0254 


34-5530 
35-1853 
35.3152 
36-4455 
37.0855 


37-4763| 


338.1252 
38.7797 
39-4398 
40.1054 


37-5409} 
38.1904 
38.8455 
39.$061 


40.7766 
41.4534 
42.1358 
42.8237 


43-5172] 


40-8441] 
41e5214 
42-2045 
42.3928 
43-5868 


44+ 2162] 4 
44+9209 
45-6311 
45-3468 


47.0682 


44-286 5| 
44-9916 


4 547024 
46.4187 
47.1406 


37.6056 
38-2557 
38-9113 
39-5725 


40.1723! 40.2392, 


37.6380 
38.2883 


38-9442 
39.6056 


40.2727 


37-6704 
38.3210 
38.9772 
39-6389 
40.3062 


37-7355 
38.3864 
38.0431 
$9+7054 
40.3733 


40.9116 
41-5895 
42.2729 
42.9619 


| 43-6566 


44-3557| 
45-0625 
45-7738 
45.4907 
47-2131 


40-9453 
41.6234 
42+3072 
42-9965 
43-5914| 


40-9791 
41.5575 
42-3416 
43-0312 
43-7263 


41-0467 
417257 
42-4103 
43-1004 
43-7991 


44+3918/ 
45-0979 


45-8095 
46.5266 


47-2493] 


47-7951 
48.5276 
49-2656 
50,0093 


35 | 50-7584 


47.8681 
48.6011 
49+3397 
50.0839 
50.8337 


47-9412 
48.6747 
4944139 
50,1586 
$0.90g0 


4749777 
48.7115 
4944510 
50.1960 


55-9456 


44-4271 
45-1335 
45-8452 
46.5627 
3] 47-2857 


44-4974 
4542043 

45.9157 | 
45.6347 
47-3583 


48.0143 
48.7484 
49-4881 
50.2334 
$2-9843 


48.0874 
48. 8221 
49-5524 

SG 
$I.0597 


$1.5132 
$2+2735 
$3-0394 
$3 8109 
64-5830 


g1-5890 
5243499 
$3.1163 


53.8334 
54.6560 


51.6648 
52.4263 
53-1933 
$3:96 59 
54-7440 


51.7027 
52-4544 
53-2317 
54-0046 
54-7830] 


51.7407 
$2.5027 
5342703 
54-04 34 
64-8222 


51.8167 
$2: 5791 
53+3474 
5$4-I211 
54-9003 
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6 


7) | 


5 


9 


——_ 
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106 | 31.5893| 31.6487 31.7081 31-7377] 31.-7675| 31.8270 
I07 | 32.1853] 32.2452] 32-3052| 32-3351] 32:35652| 3244253 
108 | 32.7869] 32.8474] 32.9070| 32-9381] 32.9585| 33.0291 
109 | 33-3940] 33-4551} 33.5161| 33-5457| 33-5773! 33-6385 
Ho | 34.0068| 34.0583! 34.1300| 34-16C 08] 34-1917] 34-2534 
ill | 34.5251| 34-5872| 34.7494| 34-7805| 34-8115| 34-8739 

112 | 35.2489] 35-3116] 35-3744| 35-4957| 35-4372] 35-5000 
13 | 35.8784 35-5415, 35.0049] 35.0355| 35.0983] 35.1317 
Il4 | 35.5134] 35-5772 = 35.6410| 36.6725| 35.7045| 36.7689 
Is | 37-1539} 37.2182! 37-2827] 37.3149] 37-3472] 37-4117 
116 | 35.8001| 37.85 50| 37-9300| 37-9524| 37-9950| 38.0601 
Il7 | 28.4518| 33-5173; 38-5828| 38.5155} 38.5484| 38.7140 
118 | 36.10g1] 39.1751] 39-2412| 39+2742| 39+3973| 39-3735 
Ig | 39.7719| 39-8385| 39-9052| 39-9385| 434-5715) 40.0386 | 
120 | 40.4403| 49-5975! 40.5747, 4 6083] 4 6420, 40.7093 
I21 41.1143} 41- ,1820| 41.2 458! 41-2837 4 1» +3176] 41-3355 
122 | 41.7939] 41-8622| 41-£305| 41-9545] 41-9985 4608737 
123 | 42.4790] 42-5479} 42.5167 42.6512] 42-0957] 42-7547 
124 | 43.1697} 43-2391| 43-3985| 43-3433] 43-3780} 43-4476 
125 | 43:2550! 43.5350} 440059] 44:5499| 44-2760] 44.146r | 
125 | 44-5575! 44-5324] 44-7089| 44-7442| 44-7795| 44-8502 
127 | 45-2753! 45-3453] 45-4174] 45-4539] 45:4885| 45-5598 
I23 45-9833] 45.0599} 49-1315 46.1573; 45.2032 45.2780 
I25 | 45.7068| 46.9750| 45.8512 45.8373) 45.0235| 46.9958 | 
139 | 47-4305 47-$237) 47-5754] 47-6128] 47.5493] 47.7222 
131 | 48.1606| 48.2339| 43-3973| 48.3435] 43.3226] 48.4541 
132 | 48.8953] 49.9607}j 49.0435] 49.0805| {4 1176| 49-1915 
133 | 49-6357}; 49.7111] 49.7955] 49+222-] 49 2501] 49.9346 
134 | 50.3832} 50.4581] 50.5331} $9.5706| 52.5092] 50.5833 } 
t3s | 51-1351] 51-2195} 51-2292) $1-3239 51-3518] $1-4375 | 
136 | c1.8c22 Is | 52.9449] 52.0329] 52 1210 $2.1973 
137 | $2.6555| 52.7 324) 62.9 1 52-2474] 52.8858] 52.9626 | 
133 | 53-4245) 53-5917} 53-3709] 536175] 53-5562] 53-7335 
I39 | 54 9187| 54-2755] 54 3543] $4-3531] 544321] 54- «$100 J 
149 | $4-9785| 55.9595] $5+1352| $541743} 5$5+2139| $54292 
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Circles Areas in W ine-Gallons, 


OA MU A OE CAGE GC OI OA —_— 


TA 
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Gi .6 7 75 8 9 

I OO 87] 00098] oolog| OOIIO| OWOIRZ 

2 0.0230; 0.0248] 00,0258] 0.0267] 0.0286 

3 0.0440] 0.0465] 0,0478] o.oggl} O0-0g17 

4 0.0720] oo7gl] 009767] 0o78g] 0.0816 

g 0.1067] 0.1106] o.1124| o1144} Oo1184 

6 0.1482] 0.1527] 0.1549] O-1573| O.I619 

7 0.1964] 0.2016] 0,2042] 0.2069] : 0.2122 

bo 0.2815] 0.2574] 0.2503; 0.25633] 0.2693 

9 0.3134] O«-3ZI9g] 0.3233] 0.3269] 0.3332 
0.3821 0.3893] 0.3929] 0.3965] 0.4040 | 

0.4575] 0.4655| 0-4594| 0.4735] 0-4815 

0.5398] 0.5484| 0.5527] Ougg71] O-5658 

0.6289] 0.6382] 0.6428] 0.647s| 0.56559 

0.7248] 0.7348] 0.7398] 0.7448] 047549 

o.8275| 0.8381] 0.8434] 0.8488] 0.8596 

0.9359] 0-9482] O29539] 09599] C9711 

I.0532] I0552] I.07I2] 10773] 1.0894 

I.17653] 1.1890] I.I953] 1.2017] I-2145 

1.3952| 1.3195] 1.3262] 1.3329] 13464 

 1.4428| 1.45%9| 1.4339] 1-471o| 1.4852 

1.5852] 1.6009] 1.6084] 1.5157| 1.6306 

1.7355] 1.7520] 1.7597| 1.7675] 1.7830 

1.8537] 1.9098] I.91799] 1.9259] 19421 

2.0576] 2.0744] 2.0828] 2.0912| 2.1081 

2.22831 2.2457] 2-2544|\ 2.2632] 2.2808 

2.4957] 2.4238] 2.4329] 2.4420] 2.4603 

2.5900] 2.6088] 2.6182] 2.6277] 2.5456 

2.7311] 2.8006] 2.8104] 2.8201] 2.8397 

2.9789] 2.9992] 3.0093] 3.0194] 30396 

| __3-18371__ 3-2045} 3-2149] _ 3-22541 3-2464 

3-3951] 3-4165] 3-4274| 3-4382] . 3-4599 

3.9134] 3-6356] 3.64657] 36578] 3.6802 

3-8335] 3-8614| 3.8729] 3.8843} 3:5073 

4-2704| 40940] 41058] 41175] 41413 

4-3991] 43333] 43454] 4:3575| 4-3820 


Circles 
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Circles Areas in W ine-Gallons. 


I 


2 


4+4399] 44555 +497 400 - 

37 46546] 46798] 4+705I| 47178] 4.7394 47558 
38 | 49096] 4-9355| 449614] 4-9744| 4:5874| 500135 
39 | $1714] $-I980] $.2245| $2380] 5.2513] $2781 
go | $4400 _ $4673] 54945} 5:5083| 5.5220] 545494 
41 | $-7154| $57434| $+7713] $-7854| $:7994| $8275 
42 5:9975] 6.0262] 6.0549] 6,0592] 6.0836| 6.1124 | 
43 | 6.2865] 6.3159] 6.3452] 6.3599] 6.3745| 644041 | 
44 | 6-5824| 6.6124| 6.6424] 6.5574] 6.6725] 647027 | 
45 6.8850] 6.9156| 6.9463| 6.9617] 6.9971; 97,0079 | 
45 | 71944] 7:2257] 7.2571] 7.2728] 9.2885] 9.3201 | 
47 7-5106| 75426] 7+5747] 7.5908] 1.5068] 91.5350 | 
48 | 78335] 78663] 7.8990; 7.9154 7.9318] 1.9647 | 
49 8.1634 8.1958] 8.2302] 8.2459| 8.2637| 8.2573 | 

l 0 6.5000 8.5340] 8.5681 2-cie2| 8.5023] 8.5365 | 
$1 8.3433 8.8781] 8.9129] 8.9304| 8.9478] 8.9827 | 

I 52 G.I935} 9+2290} 9e2545| 9.2823] 9.3000| 9.3355 
53 | 95506] 9.5857] 9.6228] 9.5409] 9.6590| 9.6953 

I 54 | 99144] $-9512] 9.9880} 10.0055] 10,0249] 10.0519 | 
gs | 0.2850] 1043224 10.3599| I0.3787}] 1 2975! 10,4352 | 

4 $5 | 10.6624| 10.7005| 10.7387] 10.7579] 10.7770] 10.8153 
57 | 11.0465} 11,08 54| I1.1243} I1.1437] 11.1532] 11.2022 
8 |, 11.4376| 11.4771] I1-5166] II.5364| 11.5562] I-59 

I 59 | 11:8354| 11-8755] II-9157] Il.9359| 11.9550| 11995} 
60 | 12-2400] 12.2808| 12.3217! 12.3422| 12.3527] 12.4028 
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Circles Areas in W ine-Gallons. 


| 


| 
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Dia.| 5 6 R 15 .S 9 
3s 445297] 4+5545| 4:5794| 45919] 4-6044 4-5295 
37 4-7813] 4.8068] 4-8324| 4-8452| 4-8581| 4-8838 
38 | $0397] $0659] $0922] $.l054| 5-I185| $1449 
39 | $:30949] 5$:3318 —_— $*+3723] 5-3858] $4128 
49 |__5:5769] 5.6044} 56320] $:6459| 5-5597] $:687s 
41 | 58557] 5.8840] 5.9123] 5:9255| 5:9407] $9691 
42 | 6.1413] 6.1702] 6.1992] 6.2138| . 6.2283] 6.2574 
43 | 6:4337] 64633] 6:4939] 65079] 6.5227] 6.5525 
44 6.7329] 6.7632] 6.7935] 6.80895] 6.8239] 6.8544 
45 | _7-0389| 7.0698] 71009] 71 165] 7.1320| 7.1632 
45 | 7-3517] 7-3834| 7-4151] 7-4310| 7-4499| 74787 
47 7.6713] 77036] 7-7350| 7.7522] 7.7685| 7.8010 
48 17-9977] 8.0307] 8.0638; 8.0804] 8.0:65| 8.1301 
49 8.3309] 8.3649] 8-3984| 8.4153] 8.4322] 8.4661 
gO 8.5709] 8.7053 8.7397] 8.7 $70| 8.7742| 8.8088 
SI G.0177] YeOg27| g.0879] geilogs| g.i2gl| galg83 
452 | $+3713] 9-4070] ' 944428] 9.4507] 9.4787] 9+5146 
53 9.7317] 9.7681] g-8046} 9.8229] 9g.8411] 9.8777 
54 | 10,098;| 10.1360] 10.1731} 10.1917] 10.2103| 10 2476 
5s | 10.4249] 10.5107| 10.5485] 10.5574] 10.5864 10.6244 | 
55 | 10.8537] 10.8922] 10.9307| 10.9500| 10.969g| 11.0079 
67 | 11-2413] 11-2804| 11.3196] 11-3393] 11-3589] 11.3982 
58 | 11:6357| 11.6755s| I1.7154| 11:7354| 11.7553] 11.7953 
69 | 12-0369] 12.0774] 12.1180] 12.1383] 12.1586| 12.1993 
60 ' 12.4449] 12-4861] 12.5273 I2.5480| 12.5585] 12.6100 
N To 


Gauging. 


Problem 21- 


To find the Content of the lower Fruſlum of an L 
Eliptick Conoid cut off by a Plaix parallel to the 
the Rectangle of the Top Diameters, add the 


Rectangle of bottom Diameters, multiply the fun 
by the Depth, Then, 


719 Beer ! 
Divide by for Gallons, 
588 Wine) 


O KR, 


001 3925 Beer 'E 
Multiply by for Gallons. 


Wine) 


.cOI7 


Example. 
The Loiver Fruſtum'vf an Elliptick Conoid. 


Greateſt Diameter at bottom —837 | 
Leaſt Diameter at bottom ——-58{ I would know the } 
eat Diameter at 'T op — —350 Fruſtums Content * 


Leaſt Diameter at Top---——50\ in Beer and Wire * 
Depth- —— 474 gallons ? 


Gauging. 


75 
JO 


—————— 


3750 


On Es 


718) 413412 (575 Beer oallons. 
5441 | 
4152 


562 


413412 
» COI 39 


3720708 
I 240236 
413412 


Ce i Inn tO o—_— 
——. 


Beer gallons, $574164.265 


508) 413412 (703 Wane gallons. 
1912 


— 


RM: 


Gauging. 


413412 
. 0017 


2893884. 
413412 


—_—_ ooo 


Wine gallons. 70218004 


Problem 22, 


If the lower Fruflum of 4 Parabolick Coroid be ct 
off by a plain "Parallel to the Axe, I would knon 
the parts cut off, 


Et(ABDE) the Fruſtumof a Parabolick Conoid be 


cut off by a Plain (FG) Parallel to the Axe. (CL), 
I would know the part cut off (BEGA)? 


(AE # | ( 92 
© Diameter / I would know the ſecond 


Given BD) ( 84. Fruſtum (BFGA) * 
)as Verled Sine 31 
FG the Depth—4g9 
To find rhe Axe (CL) of the Parabolick Conoid : mu!- 
tiply the Square of (AE), by (FG), Divide this Product 
by the difference of the Square of (AE) and (BD), aid 
you have the Axe (CL) 294. inches. Multiply (GE), by 
4 times (AG ), Divide that Product by (AE ),and the 
Quotient will be 82.2 inches, a Verſed Sine of Circles Sez- 
ment, when the Circles-Diameter is (AE) 92 inches ; by 
which Diameter and Verſed Sine the Area of Circles Seg- | 


ment will be found 6264, find the Area of a Circles <es- 
NiCEUuT 


Page 92, Problem 22: 


Gauging. 93 
ment when the diameter is (AE) 92 inches, and Verſed 
Sine (AG) 31 inches, it brings out 1968. From 8 times 
this laſt Segment, ſubtract the former Segment, multiply 
the Remainder by (LC), and take the -; | of the Product, 
and you have the Solidity of (AHG) 232260 inches. 


Subtract the Semi-diffterence of (AE) and ( BD) from 
(AG,) the Remainder will be (BF) 27 inches. Take 
(FG) from (CL) and the Remainder will be (CP,) 245 
inches, multiply (FD) 57 inches by 4 times (BF), and 
that divide by (FD) and the Quotient will be 73.3. A 
Verſed Sine ofa-Circle when the Diameter (BD)is 84. inch. 
By the ſaid Diameter and Verled Sine you'l find the. Area 
of Circles Segment 51 30 inches, find alſo the Area 1538 
inches of Circles Segment when the Diameter is (BD) 84. 
inches, and (BF) the Verled Sine 27, from 8 times the 
laſt Segments Area, ſubtract the preceding Segments 
Area, multiply the Remainder by (CP) 245 inches --| of 
the Product will be the Solidity of ( BHF) 146469 
inches. 


From ( AHG ), ſubtract (BHF), the Remainder will be 
the Solidiry of (BEGA ) 85791 inches Cubical QE 1, 


Suppoſe this Problem had been the lower Fruſtum of a 
Cone re-fected by a Plain Parallel to the Axe : I would 
know the Fruſtum (BFGA) ? 


Firſt, Find the fruſtum (BFGA) of a Parabolick Conoid 
as above, 'I hen 'twill be prope verum 


As the T reple of Sum of Squares of (AE) and (BD) 
47460,1s to the {quare of ſum of (AE)and(BD) lets by their 
Rectangle and Remainder doubled ? $o is (BFGA) 85791, 
fruſtum of Parabolick Conoid , to (BFA) fruſtum of 
Cone 85673 inches Cubical. 


[o 


94 Gauging. 


To find the Solidity of the preceding fruſtum (BFGA) 
of a *Parabolick Conoid : * By finding th; Sum of 
all the Slices cat off "Parattel to the Axe of the 


ſaid fruſium. 


Diameter AE ——— 94. 

Diameter BD—— 84.{ I would know the Soli- 
Let {Depth —FG 49 dity of (BFGA) ? 

Verlied Sine AG —— 19 

And (EG)will be—-75 


Let there be taken ſlices of this Parabolick Conoid cu: 
Parallel to the Axe, as (Gbcd) dcfe) efgh) hgBi) 
each of (1) (2) (3) (4), &c. inches thickneſs (bur the 
thinner the better). Here we ſuppole each 4. inches thick. 
Firſt find the Right Sine or loweſt Ordinate, and (« #) the 
Altitude of Parabola in the middle of the firſt ſlice, to (EG } 
I add (2), which is the half of (4), and from (AG) I ſub- 
tract 2, (which is the halfof the taid (4), the ſum I multi- 
ply by the Remainder, iz, I multiply (,E) by (aA) 
and Extract the ſquare Root of the Product for the righr 
Sine in the middle of the firſt ſlice, Multiply alfo the faid 
Product by the depth (FG) of the fruſtum, this laſt divide 
by one fourth of the difference of the ſquares of (AE ) and 
(BD), and the Quotient will be (« 4) the Axe of the Pa- 
rabola in the middle of the firſt ſlice. Multiply the faid 
Axe by the preceding right ſine by four thirds and 4 (the 
thickneſs of theſlice) and you have the whole ſlice (Gbcd)- 
From (« 5), ſubtract (FG) or « a), and the Remainder 
will be (a 4), the Axe of the upper Parabola. Then fay 
as (4), to the above found Rectangle of («E) « A): 
ſois (4 a) roa number whoſe ſquare Root will be a right 
Sine or loweſt Ordinate of the upper Parabola when the 
Verſed Sine is (B >), Multiply this right Sine by (4 a) by 
four thirds and by 4 the thickneſs of the ſlice), and you 

have 


A 
vo x 
wo 


| 


The DD, 
Tis belongs to Page 94. 


Gauging. 95 
have the ſlice (F bc 6) which ſubducted from the before 
found ſlice ( G b c d) leaves (GFod) the lice of the 
Fruſtum of a Parabolick Conoid. By the like operation you 
may find every of the other ſlices; and the ſum of all will 
be the ſolidiry of ( ABGF) the fruſtum ſought. 


An Example cf the firſt Slice, 


75=EG il9=AG 
2 2 
.2»W 77 7 
(\ "0%: PBNNER 

539 

TT 


1309 Rectangle of (a E) and (a A.) 


xY329895 (36.15 Iquare Root is the right Sine in 
3662x28 the muddle of the firſt lice, 


I- 772 


1309 
| 49 


11781 
5236 


445) 64141 (144115(a 8) Axe of the whole Parabola 
1 964. In the middle of the firſt lice, 
I 841 


G10 
ESC — as 
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84 
84 


—— 


336 
672 


7056 


— —— 


445 is one fourth of difference of ſquares oi 
—— (AE )and (BD). 


11525 
1441 
064.6 
4323 
$213.539 
4 


W—_—_ Q_—_———  —— 


20854.152 


— = — —— 


one third is 6951-334. 


4 
27805.536 ſlice (G bc d). 


Gauging. 
to 1309 — lo — g5.t 
9yel 
1309 
6545 
1178] 


7” uu—_ A".%N 


AS 144-1 


144.1) 124485.9 ( $63.8000 
9205 


3599 
I 2760 


["I_ 


1232 


j(0 
Fl 3(2 
& £4 i2t7 
- (9 
863.8229 (29.39 Root, is the Right ſine 
249 $365 when Verſed Sine is(Ba.,) 
5 59 


29.39 
95-1 


_ w_— .— 


2939 
14695 
26451 
2794. 999 
4 


W—_—  - am_—_—— yy 


_ A 
I | | { 0. Jv 


ns = _— 


, 444 6I?7 
3 /4V.VUY4 
# 
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From 27803'536 ſlice (Gb ed.) 


— 


Take 14906.608 lice (Fbco,) 


Reſts 12898.928 (G F od) the Fruſtum ſlice. 


[RR————_—_———_—_——— OE. Ron 


P_ — w——_——  _w—___ Re dr . ee R 


— 


To find any Diameter of a Spher. 1:4al Cach by havirg 
the ©Bung, Head, Length, and the Diſtance of 
required Diameters from the ' Dung, without know- 


ing the Spheroids Axe. 


Rom the ſquare of the Length, ſubtract the ſquare of 
In the doubled diſtance from the Bung, multiply the Re- 
mainder by the ſquare of the Bung, this add to the ſquare 
of the Head, neved into the ſquare of the doubled 
diſtance from the Bung, Divide the ſquare Root of the 


laſt by the length, and you have the Diameter ſought. 
Example, 


ing ———20 
A Spheroidal Cask {4 Heads —-— 2 3 | I would know the 
LL { Length —-— pn Diameter ? 
Diſt, of required diam.from Bung- 7 |. 


14 doubled diſtance from the Luns. 
14 


56 
I 4 


W—_— —  ——— ————_ 


196 
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m—__——  _ 


r422372&2 (1192.6 (28 39 diameter at the 
12123324 352 given diſtance from 
23323 166 the Bung. 
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Suppoſe a C ak repreſenting the Middle fruſtun of 4 
'Parabolick Spindle, ſtanding upon one Head, 


Bung —-— 29 JI would know the Diameter 
Head - 23{ of Liquors ſurface, without 
Length - — 427 finding the Axe of the Para- 
Inches Wet -28 ) bolick Spindle, 


Given 


Multiply the Rectangle of Dry and Wet inches by fou 
times the difference of the Bung and Head Diameters, IDi- 
vide the Product by the {quare of the Length, this add to 
the Head Diameter, and the Sum will be the Diameter of 
Liquors ſurface. 


28 6 difterence of Diameters. 
14 4 
I12 24 
285 Co —— 
392 42 
24 wean 
I — O4 
156d 168 
784  — 
— $76 4 
1764)940d (5.33 mmm 
5560 
5 880 
585 
23 
5-33 


28.33 diameter of Liquors Surface, 
1 his 
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The Ule of the Line of Numbers. 


Pn. ME ——— RX ——— —_ -  —— - — =_ — rw ——_ 


HE Line of Numbers is nothing elſe but the Loga- 
T rithms, projected upon a Line, by a Scale of Equal 
parts, and 1s thus reckoned, If the firſt (1) ſtand for 
one, the next (1 ) will be 10, and the third (1) will be 100, 
cc. and the grand Diviſions betwixt 1 and 10 will be 
each 1, as the grand Diviſions betwixt 10 and 100 will 
be each 10 ; theſe grand Diviſions are each ſubdivided in- 
to 10 parts and are | enths if the whole Number is betwixt 
{1) and (10), and are whole Numbers if betwixt 10 and 
100, and Tens each if the Number is betwixt 100 and 
1 00C, Cc. 


prey CEC? f 


0 /11::ltiply by the Line of Numbers. 


It will be As 1, to the Multiplier : So is the Mulripli- 
cand, to the Product, 


Multiply 75 by 3, the Product is 225, 
{o Dictdel, y tte Line of of (#2292. CYS, 


{tr will be As the Diviſor, to 1 : Sois the Dividend to 
tne Quotient, 


Divide 195 by, the Quotient 1s 3g. 


I 


7, T / a 
1 he teule of L EYCC, 


As the Firſt Number, to the Second : So is the Third 
Number to the Fourth Number. 


If 5 Chald, coſt 7 1. What coſt 73 Chald. Facir 1021. 
Ihe 
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The Uſe of the Line of Numbers. 


= —_ —_ — — | —— —————_____ —— 


To find the Content of a Cylinder by the Line of 
Numbers. 


Le Gage, viz. ag is 18.95, and is the ſquare Root 
of 359. 


Wine Gage, viz. wg is17.15 and is the ſquare Roor 
of 294- 


Extend your Compaſſes from the Gage Point to the Dia 
meter ; the ſame Extent twice turn'd over the ſame way 
from the Length or Depth, falls upon the Content in Beer 
or Wine Gallons according to the Gage Point. 


inches. 
Diameter ———- 36.3)I would know the 
A Cylinder Content in Beer 
( Height ——— —47.6) Gallons * 


The Extent from 18.95 the ag, to the Diameter 36.3 
inches, will reach twice turned over from 47 6 inches the 
Height, to 174.7 gallons the Content in Beer. 

# 


—_— | ————————y — EEE RO 4 
OO, _— —O——>—— =, — ot m—_——_— — OO Ie Oo —— 


lo fra the Contert of a Casks 


Irſt find the Mean Diameter: or reduce the Cask to 2 
Cylinder. Take the difference of Diameters,multiply 

the Remainder by 0 7, this. Product add to the: Head 
Diameter, and you have the Mean Diameter. 


7] he 
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The Uſe of the Line of Numbers. 


Example. 


Inches, 
Bung -——28.3) I would know the 
A Cask «Heads --=<—— — 23.7 > Content in Wine 
= -— - — 46 7 gallons ? 


Reduced to a Cylind.26.92 Mean Diameter. 


The Extent from (wg) 17.15, to 26.9 inch. the mean 
Diameter, will reach the fame way twice tutn'd over from 
the Length 46.4; to the Content 114.1 Wine Gallons. 


Another Method to find the Mean Diameter. 


Set the Bung down twice, the Head ouce, Divide the 
Sum by 3 and the Quorient will be the mean Diameter. 
20.3 
28, 3Z 


23 7 


cum — 80 3 


—  -— ——— - 


one third of the Sum will be 25 So the meg Diameter, 
The 


104 Gauging. 


'The Ule of the Line of Numbers. 


—_ rw, . 


__——— —— EN 


The Extent from(wg) 17.15, to 26.8 inches the mean 
Diameter will reach the ſame way twice turned over from 
the Length 4.6.4 inches, falls upon the Content 11 3,3 gall. 
of Wine. 


The Font Oſe of the Line of Num- 
bers and Segments on the F our-foot 
Rule, for finding the Liquor Ke- 
maining or draw forth in a Lying 
C05 \* 


Uns 28.3 inches, contains 114 gallons, If 1g inches 
: be Wer, then 9.3 inches will be dry, I would know 
the wet and dry gallons ? 


Extend your Compaſſes from the Bung-Diameter, to 
the wet or dry inches; the ſame Extent will reach from 
100, tv the fourth Number upon the Segments. Again, 
Extend your Compaſlles from 100 to the {aid fourth Num- 
ber counted on Numbers; the ſame Extent will reach 
from the whole Content of the Veſſel to the wet or dry 
Gallons according to what you rook at firſt. 


Extend your Compaſſes from 28.3 inches to 19; the 


{ame reacheth from 100 to 73.5 on 9Segments which 1s 
ine 
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the fourth Number. Again, Extend from 100 to 73.5 on 
Numbers; the ſame Extent will reach from 1 1 4 gallons, 
to the wet gallons 83.5. Extend your Compaſles from 
28.3 inches, to 9,3 ; the fame Extent will reach from 
100, to 27 on the Segments, Again, Extend from 100 
to 27 on the Numbers, that Extent will reach from 114 on 
the Numbers to the dry gallons 3o.5. 


Cm—mo—Eyg OT EI Tons Eo — OO er Ren ——_ = ', inet AAA EAA a Ys ms — 1 ; 
— — 


The Uſe of the Sliding Rule. 


N this Rule a Double Line of Numbers, Anfwers a 
Double Line of Numbers ; a Sins!e Line of Numbers 
Anſwers a Double Line of Numbers ; and allo a Single 
Line of Numbers Antwers a Treple Line of Numbers, 


_ 


Ba 
ff i ” JF C F. F } 17 7 _ 
F 8 C jc 0j Lt * ON Ji 43 8 4 1 F4 of 
py 4 "i | J J "— , 
FO769 TC LY OHUDIEC #Y C j = #+L V ; J 
<a - 


_ —_ l Irinly — 4! a % I | q L G4 # C £ a % 4% - \ 
r ' () Muirtp y b } LiIIC } JOLLDOfr L ule us, N UDENS £il- 


16 26 Bt 1 ;- 
lwering a Double Line, 'twill be 
As 1, tothe Multiplier ; 1o is the Multiplicand, to 
3 e 
Product, 
Multiply 56 by 5, the Product is 230. 
| o Divide by Lite 141d Lines of Numbe: W1:t 


\ he TI Vairs!;  $/\ y . ' , +1 "Is "q » F : 
AY LIIC LULYVI.LO] GAS Þ - 11> CL bi jf'\ UC dS SF 6 Freg 1 ; 


106 Gauging. 
| To perform the Rule of Three by the ſaid Line, 
"twill be | 


As the firſt Number to the Second ; So is the Third 
Number to the Fourth, 


Example. 
If 34 Coft 67 : What Coſt 78. Facit 153. 


—— NV 


_—_—  ———4_ — L_—— oo —O—_—_— = = CC —GC—C————— 


T be Cſe of the Double Line of Nium- 


bers Anſwering the Single Line of 


Numbers. 


To find the Comtert of a Cylinder. 


Ur the (wg) or (ag) on Root, to the Length on 

Square ; then againft the Diameter on Root, An- 

{wers the Content on . Square, whether Wine-gallons or 
Ale-gallons. 


Diameter —— 36.3 )I would know 
A Cylinder the Content 1n 
TheLength or Depth-47.6) Beer gallons ? 


Put (ag) on the Root, to 47.6 on the Square; then 
againſt 36.3 on the Root, Anſwers 174. gallons on the 
Square. 


To 


UMI 
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To find the Content of a Cask by the Sliding "ule. 


Bung 28.3)I would know the Con- 
A Veſſel {Heads —— 23.7> tent in Wine gallons ? 
{Length 45.4 


Mean Diameter before was found 26.9 inches. Then, 


Put (w g) on the Root, to 46.4. inches the Length on 
the Square ; then againſt 26.9 inches the Mean Diameter 
on the Root, Anſwers 114 Wine-gallons the Content on 
the Square. 


—— 


——m—m—_— 2” >—9————_ O— — — — _ 


The Uſe of the Double " I of Num- 
bers, Anſwering a Double Line 'of 


Numbers, together with a Double 
Line of Numbers Anſwering a Line 
of Segments. 


To fird tle Remaining Liquor or Vacuity of 2 Lying 
(45 þ. 


Ut the Bung Diameter on the ſecond Numbers, to 

the Wet or Dry inches on the firſt Numbers ; then 

againſt 100 on the third Numbers An{wers a {ourth Num- 

ber on the Segments. Again, Put 100 on the fecond Num- 

bers, to the ſaid fourth Number on the firit Numbers ; 

then againlt the whole Content on the fecond Numbers, 
Anlwers the wet or dry gallons on the f:irtt Numbers, 


P 2 S111 
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The * Bung 28.3 inches,when full contains 114 gallons 
if 19 inches be ict, I world {now the Wet and 
Dry Gallons Ef 


Ut 28.3 inches on the ſecond Numbers, to 19 inches 
wet on the firſt Numbers: "Then againſt 100 on the 
third Numbers, Anſwers 73.5'a fourth Number on the 
Segments. Again, Put 100 on the ſecond Numbers, to 
73.5 on the firit Numbers ; then againſt 1 14 gallons onthe 
ſecond Numbers, Anſwers $3.5 the remaining Liquor on 
the firſt Numbers. Put 28.3. inches on the fecond Num: 
bers, to 9.3 inches dry on the firſt Number, then againſt 
100 on the third Numbers, Anſwers 27 on the Segments, 
Again, Put 1000n the ſecond Numbers to the ſaid 27 on 
the firſt Numbers ; then againſt 1 14. gallons on the ſecond 
Numbers is 30.5 gallons, the dry gallons on the firſt Num- 
bers. 


” — —— A = ——- | E— _ — 


ſpunmmoertonns was ao ence — em ett vc oo ent 


To find the Contert of the Iowcr Fruſtum of a Concid 


. P [} s - IHE } F_ 
having an Elliptical Baſs. 
O the Rectangle of the "Top Diameters , add the 


Rectangle of the Bottom Diameters, Multiply the 
ſum by the Depih. Then, 


719 Bee 
Divide by a for 3 op 
( *'588 {Wine 5 
O R, 


0013925 (Beer þ 
Multiply by for 4 callons. 
CIOOT7 1 ( Wine) 


oallons. 


= 
- 
- 
. 


q K 
ABT) 154 Conoid having an Elliptical Baſe. BL the Axe. 
| IC is Tranſverſe Diameter of Ellipſis at the bottom. TK is 
Conjugate diameter. (ACED) Fruftum of a Conoid 
having an Elliptical Baſe, and belongs to Page 108. 
DE)is Tranſv.and(FH)is conjugate diam. of Ellipſis above. 
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Example. 


The Fruſtum of a Conoid havins an Elliptical Baſe. 


Inches, 
{ham Diameter at Top —- 75 
\ Leaſt Diameter at T op- 50{ I would know 
The < Greateſt Diameter at Bottom—87 >the Content in 
[Lea Diameter at Bottom — $55\ Beer gallons ? 
Depth ———-—— ——— 47 
7 S7 
JO 59 
3759 696 
5046 437 
0796 5046 
; 47 am 
61572 
35104 


718) 413412 (575 Beer gallons 
5441 
4.1852 


552 


o 


—— ___ . 


@, 0m. 


A Cask 
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Al Cash Standing upon one Head, viz. Its Axe Per- 
pendicular to the Hori: on partly Full, and partly 

£ Empty ; to find the Liquor remaining or drawn 

forth the Cask, being taken for the Middle Fru- 
ſtum of a 'Parabolick Spindle. 


The Bung -—— --— 29? Contains 85.56 
A Cagk The Heads — ———-—-23{ taken for the 
The Length-=—— — —- 42 > middle fruſtum 
The Wet inches —— —- 28\ of a Parabolick 
Diſt.of Liquors ſurface from the Bung 4 ) Spindle. 


Multiply the ſquare of diſtance of Liquors ſurface from 
the Bung, by the difference of Bung and Head Diameters ; 
divide the Product by the ſquare of ſemi-length, multi- 
ply the ſquare of the Quotient by 0.4 and reſerve the 
Product, ſubtract the Quotient from the Bung ; add the 
{quare of the Remainder to twice the ſquare of the Bung, 
and from the ſum ſubtract the reſerved Product, multiply 
the Remainder by the diſtance of Liquors ſurface from the 
Bung, Then divide by 1075 for Beer gallons, or by 882 


for Wine gallons, to find the Liquor above or under halt 


Full, 
Example, 
7 0.66 
7 0.66 
4.9 396 
6 396 
441) 294-0 (0.66 . 4356 
294-0 0.4 


——_— 


Onm—_—_ -——— x _ 


294.  17.42.4 reſerved Product, 


——_ + TR wp 


6625 
1630 


5530 


S——  — —— 


144 


OS, "— —o— 


4.2.8 
16.15 


Remaining Liquor.58,25 


y_—_ C— 


1077) 17395 (16.15 gall, above half Full. 


| Gauging. 


Figure 5. 


To find the Content of one or more 
Slices of a Spheroidal Cask : The 
Spheroid being Re-Sefted by Plains 
Parallel to the Axe. 


1AChes. 
(Bung —.] would know the 
Head —---—- 20> Content in Win 
LLength ——e 38) gallons 


The 


Y the Bung, Head, and Length find the Axe (AB) 

of the whole Spheroid, Multiply the Length by the 

Bung Diameter, divide the Product by the Square Roo: 

of the difference of the {quares of the Bung and Head Dia. 

meters ; and the Quotient will be (A B) 68.74 inches, the 
Axe of the whole Spheroid, 

Let (CD) the Radius of the Bung Circle be divided in- 
to what equal parts you pleate (bur the more in number 
the more exact,) then through thoſe Equal parts let 
plains be drawn at (GP) EF) &c. Parallel to the Axe 
(AB); I would know tne Slices Fruſta's (ghlk } 
(hl m1) cc. | 


Firſt ind Cr 5) the Conjugate Diameter, and (7 x) ths 
Axe of the E'}:p{is 1 the nuddle of the firſt Slice. In on: 
Exampie the Radius (CD) of the Bung Circle is divided 
into three Equal parts, then each wijl be (4) and the haif 
of one of thele will be (z D) (2) the diſtance of the 
Middle of Ellipfis from({1))rhe Centre of the Buns from the 
ſquare of (Ci) or (s D) 12, Subtract the ſquare of 
(Dz) 2, the ſquare Root of the Remainder will be (z s,) 

[ 1.63 


Page 112, 
T 
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11,83 and the double will be (r $)23.66 the Conjugate dia- 
meter of the Ellipſis. Then as (GR ) 24,to (AB) 68.74 : 
So (rs) 23.66, to (4A ) 67.76 the Axe of Ellipſis in 
middle of the firſt ſlic®. From (4a) 67.76, Subtract 
(ex) 38, the half of the Remainder will be (4s) or 
(xa ) 14-38, Find the Area 587 of the Circles Segment 
when the diameter is (a ) and Verſed Sine (za), The 
Area of this Ellipſis will be found 1259 as in multiplicati- 
on of decimals. 

Then ſay,” As 67.76, to 23.66, or as 68.74, to 24: 
So is 587 the Area of the Circles Segment, to 204 the Area 
of the Ellipſis's Segment, this doubled ang ſubtracted from 
the Area of the whole Ellipſis, leaves 85.1 the Area of the 
middle Segment of Elliplis, which multiplied by 4 the 
height gives 3404, the Solidity of (g hk) the middle 
Fruſtum of the firſt ſlice. By the like proceſs you may 
find any Fruſta's of the other ſlices. 


— - —————— - 


If you would Calculate Tables for a Spheroidal Cark 
Lying, and mahg the whole Content Ozity, 


Take ſome regular Veſſel : Then ſay as the Bung diame- 
ter of that is to your aſſumed Bung diameter 100 ; lo is the 
Length of that,to the length of yours,and fo is the head-dia- 
meter of that to the head-diameter ofyours. By your Bung, 
Head and Length find the Spheroids Axe as before : Find 
alſo the Tranſverſe and Cotugate diameters of the Elliphis 
in the middleof every inch, as alſo the Arewof the middle 
Segment of the Ellipſis.By the like method find the Area's of 
all the other middle Segments & Ellipfis ro ! the Content of 
the Veſſel, the ſum doubled gives the whole Content. hen, 
As the whole Content ro (1) : ſo is half the Content more 
any Number of the flices, to the Tabular Numbers above 
half. 'T his ſubtracted from (1) leaves the Tabular Num- 
ber under half, 

Q. I et 
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Figure 6. 


Lea(AARD be a Cone : Let this Cone be cnt off by 
a piain ' 65 Parallel to CT [) the ſede ($a C one, 
1 would know the Fruſias (ABC) and (B H\ G)#? 


AH the diameter - - —=dJI would know 
TIT: \L 1s Altitude - — —l[f the Fruſtum 

AB the Verſed Sine -—- —ve0 ABG? 

B H the other verled Sine-=q 


Segment of Circle whoſe diameter is {A H) and Ver- 
led tine (AB) Icall (Z) 


Solidity (A ED r= M-—-Z -| Ss 


Sesment of the Circle whoſe Diameter is (A H) and 
Verſed Sine (B H) Icall ('s). 


colidity (BHIG) =1—s x i 


* 
On GO 2 OOO An <A 
. 
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Figure 7. 

Let CABDC) te the Fr aſinm of a Core cut Parallel 
tothe "Paſe : Let this Fruſium le Re-Sedled by art 
Oblique plain as ( CÞ), I world know the Eruſte's 
(ABC)or (DCB)) £ 


AB = Þb 
Let <C DD =9 
BE = p 
>(044+ db +bb 
The Leſſer Fruſtum ABC===—— —bbp —0.2618 
ddeth-s -b5 


Greater Fruſtum (CBD ) = 


—ddp - 0.2618, 


Ci - UI 


Oummur_momo—m_—_ = qo —_—— ——— — _———_————  — CO > CORO  ——Ty 


Figure 8, 
Let a Cone as (bca) be oat off by a plain (hd) *Pa- 
rallel 10 the Axe(ap) : 1 world know tle fruſta's 


(b h d ) ard (h c a d ). 


((b c) the diameter of the Baſe=B 
(hp) the Co-fine ——-- ——=C 
((a p) the Axe of the Cone — =P 


Let 


Let—— y/ * BBCC=(G) 


| 


£2G OD Jet! 
Let Log, of — --.* taken from the Tab. be called (L. ) 


« 


Let 4.60517 becalied (N.) 


Let 4lio the A red Gf Circles CEenamene \1 hnſe 1;2meter is 
(bc) and Verſed Sine (b h) be $ 


lhe 
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The Solidity _ 
IN 


of the Fru->— $5. CG — a 
of he Fr YET | 


If Z be the Area of the Segment of the Circle when tho 
diameter is (bc) and Verled Sine (hc). 


The Solidity of 


CCCIN 


the greater Fru- >= Zx CG —— —' Þ 
ſtum (h cad). , | 


« SES 


